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These two robust trailers made in * Duralumin’ 
extruded section and plate by R. A. Dyson & Company 
venggaang 6 a tage Liver} ee , will stand Our Development Department will gladi 
) ie heavies \ appreciable savings 1 ; 
up to the hea _ 5 as with , PPECCIAUIC Sa — in all possible help, entirely without obligation, to 
ope y < le light weign ( ) FGUUCeS ¢ ) 
perating costs. e ight weight construction reduce those interested in the use of James Booth light 
tyre wear and fuel consumption while enabling a ; : ee 
ali for transpor r any other purposes. 
heavier load to be carried. In spite of their size they 
are easily manipulated when detached from the cab 
*‘Duralumin’, the best of the aluminium alloys f 
transport work, is only one-third the \ I 
absorbs shocks, and cannot rust 


LIVE 


BOO; 
JAMES BOOTH & COMPANY LIMITED > ; ARGYLE STREET WORKS BIRMINGHAM 7 
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AUSTIN-HEALEY 


ASTON MARTIN 


FORD PREFECT 


FORD ANGLIA 


HUMBER HAWK 


HUMBER SUPER SNIPE 


HUMBER PULLMAN 


JAGUAR XK 140 


LAGONDA 


MORRIS MINOR 


MORRIS SIX 


RILEY 1% litre 


RILEY PATHFINDER 


STANDARD EIGHT 


STANDARD TEN 


SUNBEAM ALPINE 


SUNBEAM-TALBOT 


Mintex Brake and Clutch Liners are manufactured by British Belting and Asbestos Ltd., Cleckheaton, Yorkshire. All Mintex 


products are obtainable from Mintex Service Depots and Stockistsfthroughout Great Britain and the world. B.B.A. are also the 


manufacturers of ‘ Scandura ‘,the original P.V.C. fireproof conveyor belting. 
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And lastly — remember that Wickman Auto 
foolholders and attachments, and spare parts 
too, are always available from stock. 








The ‘ Syndromic’ system lubricates up to 80 bearings 
(using 2 pumps)—at periods automatically controlled by 
mileage—while your vehicles are on the road! In this 
way, hold-ups for lubrication are eliminated and you 
get as much as 10°% more service out of your fleet at no 
extra cost. In fact, ‘ Syndromic’ automatic lubricators 
are more economical. They save 75°, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how ‘ Syndromic’ lubrication soon pays 
for itself ! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic’ system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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al «Ff Type Worm 
One of our ““F” Ty 
eduction Units at work on the traverse motion 
‘ of a hoist in our stores at Milnrow. 
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Taking our own medicine 


To see the way we use our own Worm Units all MADE UP FOR YOU IN A FEW DAYS 
A Standard Type Holroy? Worm Reduction Unit 


with a stock ratio can be made up, packed and 
our own medicine better than Lancashire hot-pot. despatched to you within a few days. Special 


over our works you’d think we liked the taste of 


But it’s just because these units do so many jobs units or worms and wheels made to order take a bit 


so very well. Which is what you’d expect Seinen longer. For information on our Worm Units, and 


on new applications for them (like the crane traverse 


their prescription —special metals, rigorous testing, gear in the illustration) drop us a line at Milnrow, 


and 50 years’ experience. This formula can be... Lancs, We'll be glad to help you all we can. 


Hol royd WORM REDUCTION UNITS 


Hh: ois Jy 3 Wy Ee NH te 
JOHN HOLROYD & COMPANY LIMITED + MILNROW + LANCS «+: TELEPHONE: MILNROW 55322 


CRC 168 
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Three 
men’s hands 


The one hand on the lever is about to make 
a small movement—and the battery electric fork- 
lift truck will pick up 36 crates, and take them to 


the waiting lorry. The electric truck will take the 


crates quickly, quietly, safely and economicall) 


Without the truck, at least three men would have 


been needed, and the job would have taken them ver) 
much longer. There are electric trucks for handling 
all kinds of products, from reels of cable to molten 
steel; easy to drive, long-lived and economical, 
they speed up production, save time, save labour 
But the electric truck is 
only one of the aids to 
higher Productivity that 
Electricity can bring you. 


IN EVERY INDUSTRY OR TRADE, 
electrical equipment is the key to 
modern production methods. There are 
probably more production-boosting and 
money-saving devices than you know of. Your 
Electricity Boardcan help youand give yousound advice. 
They can also make available to you, on free loan, 
several films on the uses of electricity in Industry— 
produced by the Electrical Development Association. 
E.D.A. are publishing a series of books on 
“Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling and 
Resistance Heating. The books are 8/6 each (9/- post 
free) and the Electricity Boards (or E.D.A. themselves) 
can supply you. 


The British Electrical Development Association, 
2 Savoy Hill, London, W.C.2 


Electricity 


a Power of Good 
for PRODUCTIVITY 
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At first sight, wholly irrelevant, but those of us with growing sons 
know, only too well, the full import of the phrase. . .‘O.K. Dad 


—it’s a piece of cake!” It implies, at once, absolute 





confidence, a certain facility for doing a job quickly and well. In 


other words . . . ‘it’s as good as done!’ There’s nothing more to add, is there? 


4 





FORE) MONKS & CRANE LTD otitis 


BIRMINGHAM + LONDON »« MANCHESTER « GLASGOW 
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BUSES 


TRUCKS ——- 
DUMPERS ov’. 


FIRE ENGINES = 
EARTH MOVERS | zt 


ll 
FORK LIFT TRUCKS a 
MOBILE CRANES Uae 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 








AUTOMOBILE ENGINEER, November 24, 1954 

















EVERY NOW AND AGAIN, said the Managing Director, someone gets a bee in his 
bonnet. He wants to put a nut where no nut was ever put before, or drill a 
hole round umpteen corners in a place only a bow-legged dwarf could reach. 
What, my friends is the result? Production lines go haywire and foremen go 
berserk. Should we then send such a person to Coventry? Not so. We should 


send him instead to the Desoutter Works, where members of my loyal staff 


are lined up waiting to give him what he deserves—some entirely new small 


power tool which puts his idea into practice at positively no trouble to 


anyone. 


This service, which we are happy to provide 
for those with bees in the bonnet, does 
NOT apply to those with bats in the belfry. 


Desoutter tools put power into your hands 


DESOUTTER BROS. LIMITED. THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346 (5 lines) TELEGRAMS: DESPNUCO, HYDE, LONDON. 
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FROM OXFORD 


to the highways of the world 


Industrial Oxford ins at Cowley. And at Cowley begins a chain which encire les 


the world, its links of steel maintaining and strengthening the tradition 





of British Supren in engineering . . . in the shape of many of Britain’s most 


famous cars witl lywork by Pressed Steel Company Limited. 
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Ge: are one of Britain’s greatest, and most 
valuable exports—earning vital hard currency, 
maintaining employment, building prosperity. 


Pressed Steel Company Limited is proud to be 





associated not only with many of the most 
famous names in the British motor-car industry, 
including Austin, Daimler, Hillman, Humber, 
Se ee ee Jaguar, Morris, Morris Commercial, M.G., Riley, 


Down-town New York (ars bring dollars. The Australian Outback | gh terrain or smooth Rover, Singer and Wolseley, but with other 
major proportion of British cars exported to under P r Southern Cross, Pressed ; : 

the New World has bodywork by Pressed Steel | ids strength to British manufacturers yet to achieve world renown. 
Steel Company Limited uw 


PRESSED STEEL COMPANY LIMITED 


Britain's largest Independent Manufacturers of 
CAR BODIES 


PACTORIES: Cowley, Oxford; Theale, Berk land 
HEAD OFFICE: Cowley LONDON OFFICE } Regent Street Wt 
Manufacturers also of Prestcold Refrigerator gor Agricultural 


Implements and Pressings of all types 
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THE CACO M.I. OIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [FP 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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On virtually every British car— 


WILMOT BREEDEN 


components and accessories 


BUMPERS AND OVER-RIDERS «© DOOR HAND ) LOCKS WINDOW WINDERS - ASH TRAYS «- BONNET HINGES 
ROOF LAMPS AND SWITCHES + STEERING W * RADIATOR AND HORN GRILLES -« BADGES AND MASCOTS 
LOCKING L CAPS + IGNITION LOCKS 


WILMOT BREEDEN LIMITED + BIRMINGHAM : LONDON : MANCHESTER : GLASGOW 
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SHEFFIELD 
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In a rear drive for I.R.S. 


This interesting hypoid unit, for driving independently-sprung 
rear wheels, or wheels mounted on a de Dion axle, is made by 
Salisbury Transmission Ltd. of Birmingham. 

It is suitable for handling 200 lb/ft. engine torque with a 4: 1 
low-gear box ratio. The final drive may be from 3:1 to 6: 1. 


The unit is fitted throughout with Timken tapered-roller 





bearings; the mounting of the differential shafts is of interest, 
giving excellent end-location against end loads, whether arising, 


as in some applications, directly from road wheels or, as in 











others, from the reluctance of splined joints to slide when 
transmitting heavy torque. 


MADE IN ENGLAND 


WORN 


tapered-roller bearings 


REGD. TRADE MARK : TIMKEN 


BRITISH TIMKEN LTD. 


DUSTON, NORTHAMPTON (Head Office); & BIRMINGHAM 











MAGNETIC CHUCKS 


SEPARATORS 


MAGCO CRACK DETECTOR UNITS can be 
supplied for every possible type of work. 


IF IT’S MAGNETISM 
THINK OF 


The equipment made by Magco for all types of work in the magnetic field is noted 
for its high standard of precision and efficiency. 


The Magco Crack Detector Unit illustrated is designed for work up to 5 feet long; 
other models are available for every type of work. Idea‘ for testing any shape or size. 


Magnetic Chucks of every type for all applications, with one piece face which 
cannot loosen under the heaviest cutting loads, have long been a feature of Magco 
equipment, and in great demand by industry. 


We* pride ourselves not only on workmanship, but on the individual attention which 
we give to specialised technical problems, and the speed with which we can execute 
even the most complicated of orders. 


Remember Magco whenever you think of Magnetism. 


MAGNETIC EQUIPMENT CO. LTD. 
LAKE WORKS, 
PORCHESTER, HANTS, 


Telephone: COSHAM 75025 
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SPRINGS 


C.V. COIL 
SUSPENSION 
SPRINGS 





Latest Design 


, .- but incorporating 

already established features of 
B.S.A. centreless grinding machine 
construction, proved successful through 
many years Of application 


in its predecessors 


TRELESS GRINDING MA‘ 


B.3.A, TOOLS 436 ED BIRMINGHAM 





ENGLAND 


Sole Agents in Great Britain: 


BURTON GRIFFITHS & CO. LTD. 


KITTS GREEN, BIRMINGHAM. 33. 
TELEPHONE: STECHFORD 3071 (10 Lines) 


-e 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. + ALLARD + ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN «= AUSTIN 
AUSTIN-HEALEY « BRISTOI 
CITROEN + DAIMLER 
FORD « FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR + JENSEN 


JOWETT +» LAGONDA 


RENOLD 


TIMING CHAINS 


LANCHESTER 


LEA-FRANCIS -« M.G. 


MORGAN + MORRIS 


RILEY - ROVER + SINGER 


STANDARD 


SUNBEAM-TALBOT 


FRIUMPH - VAUXHALI 


WOLSELEY 


RENOLD CHAINS LIMITED - MANCHESTER 
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‘COMBINATION 
TURRET LATHE 
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OUR EXTENSIVE RANGE INCLUDES CAPSTAN AND TURRET LATHES WITH 
CAPACITIES UP TO 35 in. SWING OVER BED AND §8} in. DIA. HOLE THROUGH SPINDLE. 
Please write for particulars 
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| HE CHURCHILL Model ‘BW’ 10” swing Plain 


Grinding Machine has a reputation for accuracy 
and high output. The machine shown here is 
equipped with twin grinding wheels for grinding 
two diameters simultaneously. The wheel 
forming device is mounted permanently on the 
back of the wheelhead and enables the wheels to 
be trued in correct relationship to the finished 
work diameters, 

The ‘BW’ Machine can be supplied as a non- 


automatic or fully automatic Plain Grinder. 


THE CHURCHILL MACHINE TOOL CO.LTD., BROADHEATH, nr. MANCHESTER 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London 
Branches and Agents. 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches. 


PRECISION plas PRODUCTION 
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The Motor Industry relies on... 


In research and development, in design 
and production, photographic methods play 
a vital part—and in all these fields, the industry relies 


more and more on Ilford photographic materials. 


The Ilford Technical Information 

Book is an indispensable work of reference 

for all engaged in industrial and scientific 
photography. It contains full technical data for 


all Ilford sensitised materials with 


useful information on exposure, processing 


and the various technical photographic materials 


applications of photography 


asene uneven - arenn - Lohoon in the service of industry 
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POWER ASSISTED 
STEERING 


—another lead by 
GIRLING in the drive 


for safer motoring 


As a direct contribution towards ease of handling and 
the elimination of fatigue when driving the heavier cars, 
as well as goods and passenger vehicles of all kinds, 
Girling Limited have developed a hydraulically operated 
device which gives power assistance to the effort derived 
from manual turning of the steering wheel. 

Even on the heaviest vehicles the device gives a 
lightness yet sureness of steering “feel” that has to be 
experienced to be appreciated, and the design is such 
that the power assistance can never in any circumstances 
get out of hand. It must always remain instantly 
and completely subordinate to the dictates of the steering 
wheel and to the hand of the driver. 


GIRLING 


THE BEST BRAKES IN: THE WORLD ° 


ages Way Out Mead} | 


GIRLING LIMITED 
KINGS ROAD «: TYSELEY «+ BIRMINGHAM 11 





AUTOMOBILE ENGINEER, November 24, 1954 








\ 


x ' “i — _ ~<— 
COVENTRY MOTOR FITTINGS | 


























“at any time to put forward a suitable 


type of radiator or allied equipment 


for your special requirements. 


COVENTRY MOTOR 
FITTINGS CO. LTD. 
COVENTRY Tel. 5144/5.6. 


Incorporating the C.M.F. 
FLAT TUBE BLOCK 


~~ 











_ 2m \ 


- 


4 







| 





4 


Castability’ ® 


Ley’s ‘Black Heart’ malleable castings 
have a high resistance to impact, yet are 
practically free from limitations as to shape. 


eens 


This ‘castability’ brings a double advantage: 

first, the parts can be more effectively shaped for their 

ultimate purpose ; second, this freedom from limitations 
generally means that less metal has to be removed. 

Coupled with the easy machinability of Ley’s ‘Black Heart’, 
these factors are a great manufacturing asset, moreover the 
finished part is better suited to its duties. 

The illustrations show, actual size, the front hub of a popular car, 
made from Ley’s ‘Black Heart’, completely machined. 


LEY'S MALLEABLE CASTINGS CO. LTI DERBY. TELEPHONE: DERBY 45671 


STRENGTH:& RIGIDITY 


A 
We offer designers the full collaboration of our engineers, a! 
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SCREW MACHINE FEED 
that BREAKS THE TIME BARRIER! 


pe AML BAR FEED 


Exploits the 4TH DIMENSION to Achieve 
At Least 30°/, Increase in Production!.. . 


@ FEED STOCK CONTINUOUSLY— @ ELIMINATES FEED FINGERS— 

No Time Lost No Time Lost 

. Cutting Air in adjustments or replacements 

@ PERMITS QUICK SET-UPS— 
Ms Time Lest @ EJECTS REMNANTS AUTOMATICALLY— 
with Tricky Controls No Time Lost 
On Short or Long Runs in Remnant Disposal 
Patents Applied for 








DEVONSHIRE HOUSE - VICARAGE CRESCENT - LONDON - S.W.11- BATTERSEA 8888. 


AUTOMOBILE ENGINEER, November 24, 1954 








Hel CLWotld 


... revolves on the Crankshaft 


LAYSTALL CRANKSHAFTS 
PRODUCED FOR MANY FAMOUS 
MANUFACTURERS & USED 

ALL OVER THE WORLD, 

ARE NOW BEING MADE 

IN EVER-INCREASING 

NUMBERS. AIRCRAFT, 

ROAD, MARINE AND 
STATIONARY 

ENGINES ARE 

te COVERED, ALSO 
hg REFRIGERATOR AND 
gr SMALL MARINE TYPES 


THE NEW LAYSTALL 
CRANKSHAFT FACTORY 
Our extensive new Premises enable us to supplv 


many types of crankshaft required to meet an 


ever-increasing demand. 
%& Internal Combustion. 


LAYSTALL ENGINEERING COMPANY LIMITED 
Crankshaft Works, GREEN LANE, ALDERSLEY, WOLVERHAMPTON. _ Tel. Wolverhampton 52006 


Head Office: 53, Great Suffolk Street, London, S.E.1 
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Photograph above 
shows battery of 3 
‘G.W.B.’ furnaces served 
by an all electric 
traversing charging 
machine and used for 
pack carburising, 
normalising or annealing. 


Photograph right 

shows small ‘G.W.B.’ 
tempering furnace fitted 
with air circulating 

fans and operating 


from 250°—650°C. 


photos courtesy of 
STANDARD 
Motor Co. Ltd. 





GWB 





Considering the stresses involved 
there is perhaps no sphere 
where highly efficient heat 
treatment is more essential than 
in the production of 

engine components G.W.B. 
electric furnaces have been 
installed at a number of factories 
for precision heat treatment. 
Shewn here is the installation at 


the Standard Motor Co. Ltd. 


G.W.B. FURNACES LIMITED 


Dibdale Works, Dudley, Worcestershire. 


Proprietors: Gibbons Bros. Ltd. and Wild-Barfield Electric 
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Furnaces Lt Telephons: Dudley 4284/4 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


7. 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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/ Brake with tradition 


It may be unfair to suggest that research people 
spend their time up in the clouds. It 1s fair, though, 
to say that they never exactly welcome visitors. So 
we are definitely breaking with tradition in inviting 
them (as we do now) to step down for a minute and 
take a little applause. No-one has done more for the 
CAPASCO tradition of dependable braking than they 
have; and everyone who has experienced the smooth, 
controlled, fade-free action of CAPASCO linings 


knows just how much that compliment implies. 


LAPASLA 


MOULDED BRIA KE LININGS 


CAPE ASBESTOS COMPANY LTD. : 
114-116 Park Street, London, W.1 i Tel.: GROsvenor 6022 
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b ALDA nas 


make better welds 


Much of the advantage gained by the use of high quality 





welding equipment can be thrown away—unless you also use 
top-grade rods and fluxes. ALDA rods and fluxes are the finest 
you can get. They include only those materials prepared to 
the formule of B.O.C metallurgists—those proved by re- 
peated tests to fulfil their specific purpose. Ali consignments 
are analysed before issue. As a result, you can bank on ALDA 
rods and fluxes for better welds, made more quickly, and 
with the minimum consumption of essential materig 


ALDA rods and fluxes—and get efficiency and ge@nom do. 





Fractured A jron electric motor case and end plate made as 
good as néw, Bronze Welded with Alda rods and fluxes. 


.' 
“ > 
st 





jum cylinder head before * er repair with Alda rods 
and . eft, the casting is shown prepdfed@epr welding, and at right, 


ry d job — as good as new. 
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BRONZE WE 


and Fluxes | rusion-we 
at lower cost | Lae WELoINe 


all done in less time, 


2 | a 
using less mater 
—_— a » 
~ S&S m _ ) We will gladly send you a copy of our comp Welding 
Or x Guide and ALDA Data Sheet. wides a list of 54 
BOTECTK as , 

©Owrenrs Hib wet? different rods and 21 differen uxes h full details of their 
A L DA applications and cha y, as well as six different 
F L U x methods of remg Presidue, according to the types of 


metal invoh@d. 


» “ah 





This cast-iron binder attachment y Baired by welding a lug on 
to the arm. The Blowpipe is / high pressure type CH, the 
rod an Alda Cast Iron Super. gaiend the flux Alda cast iron. 


0) 


THE BRITISH 
me”), OXYGEN 
Me’ & oop 


Gas welding is widely used for repair and reconditioning in the automobile 
industry — for aluminium and sheet steel bodies as well as aluminium and 
cast iron engine parts. Here, a shattered wing is being made good, using 


an Alda Mild Steel Copper coated welding rod. LONDON AND BRANCHES 
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Whichever 1s right for the job of course 


Choosing between a woven and a molded brake liner is not 

just a matter of preference—it’s a matter of actual 

requirement; and it takes an expert to decide which type 

(and which precise quality of that type) meets the needs of the job 
in hand. That’s where we at S & P come in. Our second-to-none 
manufacturing experience enables us to offer you the 

best of both worlds, woven and molded. And our 

Technical Staff will provide the sort of advisory and supply 


service that can only result from long experience and expert 


ae 


knowledge. Make full use of it. 


to be sure 


A Natton-wide chain of 

depots to serve you 

BELFA8T 289067 

BIRMINGHAM Ss Midland 4659 

BLACKBURN 6581 

BRISTOL 27214 

CARDIFF 27026 

CARLISLE 21589 

CHESTER 21280 

COVENTRY 64914 

EDINBURGH 1 Central 4234 

EXETER 3813 

GLASGOW C2 Central 4595 

HULL Central 52072 

IPSWICH 3023 

LEEDS 3 20664/s5 

LEYTON Leytonstone 6068 

LIVERPOOL Royal 5202 

MANCHESTER 3 Blackfriars 0596 

NEWCASTLE-ON-TYNE 2 
27142 and 27942 

NOTTINGHAM 43646 

SHEFFIELD1 25529 

SOUTHAMPTON 71276 

STOKE-ON-TRENT 4402! 

WIMBLEDON 4248/9 

Republic of Ireland: 

DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LTD 


MANCHESTER 9 
LONDON: 76 Victoria Street, S.W.i 
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carburettors 
but 


carburation 





223/231 MARYLEBONE ROAD, LONDON, N.W.1 
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PLAN YO 
WITH SNS 


PRODUCTS 


VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board. We'll gladly help you 


plan a new design or modify an existing one. 


AC SPARK PLUGS 


@ ac FUEL PUMP 


AC AIR CLEANER & SILENCER 


[es 








Write to AC-DELCO Division of General Motors Limited 


Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Telephone: Coventry 40491 
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What’s under the famous 


HARPER SKIN 







A EIEN NMR GES ED 





With their gammagraph equipment 


capable of penetration equal to 





EOS ag eR SRP SI Bea 


million volt X-rays, Harpers can 




















now look ‘under the skin’ of 





castings and provide a permanent 






record of their interior structure. 










In this way they can detect gas 






cavities, slag inclusions and other 






possible defects, and so by constant 






inspection, ensure the most depend- 






ability in Harper Castings. 









HARPER CASTINGS 
















JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (S lines) Grams: HARPERS, WILLENHALL WILLENHALL 















LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON 5S W.1 Tel. TATE GALLERY 0286 
MANCHESTER OFFICE c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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AUTOMOBILE 
& TRACTOR 
INDUSTRY 


A Soviet technical journal which publishes intor- 


mation about al! the latest developments in the 


motor industry of the U.S.S.R. Published monthly 


4NNUAL SUBSCRIPTION 40s 


Additional Soviet journals of interest to readers of ‘‘ Automobile Engineer’’ include 


AUTOMOBILE TRANSPORT Annual subscription 15s. 
AUTOMOBILE HIGHWAYS innual subscription 20s. 
ENGINEERING JOURNAI {nnual subscription 60s. 
AGRICULTURAL MACHINE Annual subscription 40s. 
MACHINE & TRACTOR STATION {nnual subscription Ss. 
MACHINE TOOLS & CUTTING TOOLS Annual subscription 40s. 


ALL THE ABOVE JOURNALS ARE AVAILABLE IN THE RUSSIAN LANGUAGE ONLY 


riptions commence with the January 1955 


To ensure that subsé 
received by November 15th. 


issues remittances should be 
Cheques should be made payable to Collet’s Holdings Ltd. 


A complete catalogue of Soviet technical journals available 


on subscription will be sent free on request to 


COLLET’S BOOKSHOPS 
44 & 45, Museum Street, London, W.C.2 
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More and more industries think zinc today. Designers know the ease and speed with which 
molten zinc alloy can be die cast, and are constantly finding new applications. 

For example, this rotor uses zinc to cement laminated iron parts. Here, the non-magnetic 
properties of zinc are utilized, as well as its ease of casting and high-speed production. 
Other outstanding advantages are: 

EXTREME ACCURACY -——- GOOD CORROSION RESISTANCE — STABILITY — STRENGTH — 
LONG LIFE OF DIES — LITTLE NEED FOR MACHINING — LOW UNIT COST. 

The Association welcomes inquiries about the use of zinc alloy die castings. Publications 
and a list of Members are available on request. We suggest you write for our booklet 
“Zinc Alloy Die Castings and Productivity.” 


ZINC IS NOW PLENTIFUL. THERE ARE NO RESTRICTIONS ON ITS USE. 


ZING ALLOY DIE CASTERS ASSOCIATION - LINCOLN HOUSE - TURL STREET - OXFORD - TEL; 48088 
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CEJ raps 


Spiral Flute taps for blind 
hole tapping. Spiral Point 
taps for through hole tap- 
ping. In each case only 
one tap is needed. 


CEJ ROUND DIES 


Adjustable or solid; obtainable in all 
standards. 


PRECISION TOOLS 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS 


CEJ piuc 


AND RING GAUGES 


are in steadily increasing demand throughout 
industry. Their precision and exemplary accuracy 


ensure complete satisfaction. 


CEJ Mikrokator 


The CEJ Mikrokator is an entirely frictionless 
mechanical comparator. Amplification by a twisted 
strip to the pointer without friction between solids 
or fluids. Special construction enables the pointer 
to come quickly to rest. 

Measuring ranges vary from '095” to ‘0091”, the 
graduations varying from ‘OO01” to 000002”, 


A.D. AND A.P.I. 
APPROVED 


L: DUNSTABLE 422/3 


DHB/G 


AUTOMOBILE ENGINEER, November 24, 1954 





At a famous firm u ing RTB spring teel: 
forming eye for leaf spring. 


RICHARD THOMAS & BALDWINS LTD., 


RTSC HOUSE, PARK STREET, LONDON, W.1 














INSTANTLY IDENTIFIES 


TAPER SHANK 
TWIST DRILLS 


OUTSTANDING /W APPEARANCE 
MATCHLESS IN PERFORMANCE 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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Layrub transmission is being 


adopted more and more by the leading commercial vehicle manufacturers. 


AN 


It gives a true cushioned transmission, having no metal-to-metal contacts, no sliding 
spline, therefore, little or no maintenance. 
we Shall be pleased to mail you. 





Write us for our technical catalogue which 





d 
NGINFERING LTD... VICTORIA WORKS, MILLHOUSES).. SHEFFIELD, 8. sy 





Steel Bar Warehouse 


dl ail 


ALLOY STEELMAKERS ~- FORGEMASTERS - HEAVY ENGINEERS 


ta oo ee FIRTH & Louw N BROWN Limet | ¢ oO : SH £8 + 1 Ei eS 
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The only machine of its kind in 
the world! 


Moore-Fosdick Jig Grinder 


@ Greater Range—22’» 42” 27” height. 


* Automatically positions work to + ‘0001’ 


Latest design of the grinding head incorporates new 
features to improve further its stability. These include : 
(1) Electric heating elements in the main spindle housing 
to maintain uniform temperature whether machine 

is running or not; (2) An observation thermometer so 
located as to indicate any temperature change within the 
housing ; (3) The housing itself is cast from 36°, nickel 
iron to reduce the effect of any possible temperature 
variation to an irreducible minimum. 


Grinds Cylindrical and Tapered holes. 


Large work capacity—infinite 
number of speeds. 
Positions work automatically to 

+ 0001”. 
Grinder head dimensional 
stability. 


WRITE FOR FULL 
DETAILS AND 
INFORMATION TO:- 


DEVONSHIRE HOUSE VICARAGE CRESCENT 


GASTON E. MARBAIX L BATTERSEA LONDON, $ Wit 


PHONE BATTERSEA 6888 (8 lines) 
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PRESELECTION OF SPEEDS 
AND FEEDS 


HYDRAULIC CONTROL 


AUTOMATIC LOCKING 


~ 


4, 
ae 
rer : the? 
ee , 


HYDRAULIC 


tor maximum perlOrMma nce 


This versatile and powerful machine, with hydraulic control and 
preselection of speeds and feeds, has shown outstanding results 
on heavy-duty drilling, tapping and studding, at J. & E. Hall, Lted., 
Dartford. 

Capacity from solid, in cast iron 4in., and in steel 34 in. dia. There 
are 22 speeds, 11 to 1,450 r.p.m. and 18 feeds, 8 to 540 r.p.i 


Sizes range from 5 ft. to 12 ft. spindle radius. 


JAMES ARCHDALE & CO. LTD. BIRMINGHAM 


ENGLAND 


Sole Selling Agents 
ALFRED HERBERT LTD. - COVENTRY & BRANCHES 
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MMW 


ARCHDAL TA 


SPEED PRODUCTION ON VALVE 
ROCKERS AT VAUXHALL MOTORS 
LIMITED 


This 6-station machine for milling, drilling, countersinking and 
tapping valve rockers, is typical of hundreds of ARCHDALE 
specials supplied to the automobile industry. 

lf your requirements cover really high production drilling, tapping, 
reaming, boring or milling ... or any combination of these 
operations . . . we shall be pleased to co-operate with you on the 
design and building of machines to suit your requirements. 


JAMES ARCHDALE & CO. LTD. 
BIRMINGHAM 


SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY 
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designed to give the utmost efficiency 
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COOPERS 


GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 
COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS. Tel. SLOugh 24511/5. 


Coopers’ engineers are available for consultation on your sealing problems at all times. 
Jugeni H309 
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‘drip feed 
gas 


Advantages of WILD-BARFIELD 
Drip Feed Gas Carburising 


Capital cost is lower than town’s gas installations. 
A uniform high-quality case is obtained. 


Running costs lower and carburising faster than 


other drip feed systems. 
Simple control and feed. 
Positive indication of rate of flow. 


Negligible sooting. 
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The Wild-Barfield ““P.T.G.”’* is 
acknowledged by experts to be the 
quickest and most metallurgically sound 
method of gas carburising. This 
technical superiority is now available 

in the Wild-Barfield Drip Feed System. 
The drip feed liquid ‘“‘Carbodrip” 
(Trade Mark) is not only more 
economical in every way than other 
such liquids, but gives results comparable 
with “P.T.G.” under similar conditions. 
It is fed into standard equipment by a 
simple means and under precise control. 
Please send coupon for further details. 
*°P.T.G.” is the abbreviation by which 

the original Wild-Barfield Gas 


Carburising Process using Prepared 
Town’s Gas has become widely known, 


Send me literature on the Wild-Barfield Drip Feed 


Gas Carburising system 


Arrange for your engineer to call. 
NAME 


ADDRESS 





MARSH 


age 
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ALSO CARBON STEEL 
TWIST DRILLS. 
ALL SIZES AVAILABLE 
EX. STOCK. 


f TWIST DRILLS 


SHEFFIELD STEEL 


Marsh Brothers & (Co. Ltd. 


PONOS STEEL See, P.O. BOX Sever Fri E Ug, 
TELEPHONE: SHEFFIELD 20194 aaieans. MARSH 
LONDON OFFICE: WARDR 
146a QUEEN VICTORIA ST., E.C. 


1 
SHEFFIELD 


OBE COURT AND CHAMBERS 
4. TELEPHONE: CITY 2363-4 
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Measure down 


to:of9 diameter 


with the latest 
Solex Internal 


_ Comparator 


} SOLEX (GAUGES) LTD. 


72 CHISWICK HIGH ROAD, LONDON, W.4 * TELEPHONE: CHISWICK 4516 


*“SOLEX HAVE THE MEASURE OF THINGS”’ 


3 
£ 
§ 
S 
§ 
4 
4 
3 
3 
f 
f 


Ay > wy 
Fp. 


@) 


7 


AUTOMOBILE ENGINEER, November 24, 1954 55 








make doublt 


Heavy transport lorries, light delivery vans, racil 








and family cars—all kinds of vehicles, all over th 
Ferodo Anti-Fade Brake Linings. . . quite a res 
So Ferodo make doubly sure of quality... 
doubly sure of safety... by methodical 


testing and precision manufacture. 


TESTING takes place throughout the 
production of Ferodo Anti-FadeBrake 
Linings, from investigation of basic 
materials to inspection of finished pro- 
ducts. The laboratory, the uniquely 
equipped Test House, the powerful cars 
of the Ferodo Test Fleet, all are con- 
stantly at work, making the efficiency 
and safety of Ferodo Linings a calcu- 
lated certainty. 





FERODO FACILITIES FOR RESEARCH AND TESTING ARE 


FREELY AVAILABLE TO THE MOTOR INDUSTRY AT ALL TIMES 
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sure 


| rely on 
ity! 


In the MANUFACTURE of Ferodo 
Linings, the emphasis is on precision. 
Whether it’s a hydraulic press forming 
liners to their finished radius, or a giant 
multiple drill, every machine ts itself 
the result of research and experience. 
This fact, combined with strict examin- 
ation at every production stage, ensures 
that on any make of car in the world, 
the correct Ferodo Lining will always 


fit perfectly. 


e * So © D © ANTI-FADE Brake Linings 


Clutch Facings 


Tk Oop Oo LIMITED j PEL-EN-L - FRITH A Member of the Turner & Newall Organisation 
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Illustration by courtesy of 
Siemens Brothers & Co. Ltd. 


970 This type of 2° Carbon 14°% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14°, Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


672 The original universally known “Blue Line Die Steel’. An excellent oil-hardening low 
distortion General Tool room quality 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tool steel. 


All K.E. Tool Steels are supplied in the a4 : i. 
annealed scintition. carefully eiivelied ; AY S E R (EL L 1 5 0 Ni) & C Ad LT D.) 


both with regard to temperature and 


atmosphere to render them most suitable : 
Jor subsequent tool room manipulation. CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
London Stock Warehouse: 


4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 
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» £OR FORWARD FITTING 
OR UNDERSEAT HEATER 


ca 


highty efficient | 
The *S.12" heater with its high heat output is the ideal heating 


It can be used singly or 
be 


unit for any type of passenger vehicle 
for the larger coaches two or three units may 
of « irse on the size and 


evenly 
disposed in the saloon, depending 
de sign of the vehicle and operating condit required 

The ‘S.8' demister unit has four separate high velocity 
outlets, and is the simplest method of preventing mist and ice 


formation on the driver's screens and windows 


light and compact 


Completely self-contained and fully enclosed, both units are 
compact ind of lightweight construction Easy access is provided 


for cle ining the element and servicing the motor 


+ + 
rasil salted 
easily installec 
The ‘S.12° heater is secured by four screws to the vehicle floor, 
the water connections being under floor lt may be situated 
at the front of the gangway or in under-seat positions No 
ducting is required 
The ‘S.8° demister is normally mounted in the panelling 
beneath the windscreen and centrally disposed to give a simple 
piping arrangement tothe demister nozzles. Water connections 
are brought up from the under-floor p ping layout 


Heating, plus efficient demisting equipment for the screens is an absolute 
necessity for the modern coach. The latest Clayton Dewandre units have 
been designed to meet the requirements for warming the saloon with the 
most efficient heat distribution, to provide an even temperature throughout 


the coach. 
Fresh or re-circulated air may be used, but the use of fresh air combines 


ventilating with heating, preventing a stuffy atmosphere and taking the 


fatigue out of travel. 
Units are supplied with all fittings and connections for a complete 


vehicle installation. Motors are available for 6 -, 12 — and 24 = volt electrical 
systems. 


May we send you illustrated leaflets or ask our local representative to call ? 


CLAYTON DEWANDRE CO. LTD. 
the Wqeuzeks tn vehicle heating. 


HEAD OFFICE and WORKS *+*LINCOLN*®ENGLAND@ AGENTS IN MOST COUNTRIE 


4 
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Pressing on to the 


IMILLION S 


Clifford presses have already produced 
since the war more than 4 million Steer- 
ing Wheels for every type of vehicle. We 
are able to offer an alternative of the two 
latest moulding methods — vulcanite or 
thermo-plastic injection. 


Pressure 
Die-Casting 


in Zinc Base Alloy and Aluminium is 
another fast growing side to our activities. 


/ 


CONSULT CLIFFORDS. 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 
A member of the 
Clifford Group of 
Companies. 


WhiteAd 2984 
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THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


BFPORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 

Trunnion of spigot mounting alternative 


on heavy types. 


MARLES 


7 
ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Stecring Company Ltd 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 





NY 


Se 


en, 3: ina Te eee 
arate Bes Oe ea . . 
Tha: o 
ger Weston Oil Seals and ‘O’ Rings protect and enhance the 
performance of almost every kind of mechanical equip 
ment and under almost every condition throughout the 
world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out 


21 years’ experience 1s at your disposal, 





CHARLES WESTON & CO. LTD. 


irwell Bank Works Dougla 


Pendleton Salford 6 


Telephone: Pendleton 2857-8-9; Birm Midland 6952; London: Holborn 0414 


.. lhe serve ye well / 
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Ever since the introduction of crossed -axis 
gear finishing, there has been a crying need 
for a gear cutting machine which could keep 
pace—gear for gear—with the output of gear 
finishers like the Michigan 900.’ 


This need has now been filled with the 
introduction of the new line of Michigan SHEAR- 
SPEED gear shapers which will cut gears as 
accurately as they can be cut by any high 





Gear Cutting 


production gear cutting machine and cut them 
as fast as you can finish them. 


One SHEAR-SPEED and one Michigan Gear 
Finisher thus represent a gear-cutting ‘‘UNIT"’. 
You can now plan your gear production in 
“Units’’ per hour or per day. 


In addition, you save countless machine 
hours, and produce better gears at lower cost. 


For further information on the GEAR CUTTING TWINS, 


ask for Bulletins: 


No. 1800-45 - describing the new SHEAR-SPEED machine 


No. 900-44 covering the Michigan 900 Gear Finisher * 


GASTON E. MARBAIX LTD 


— DEVONSHIRE HOUSE - VICARAGE CRESCENT: BATTERSEA 
LONDON, S.W.11 


ORIGINATORS 
= GEARSHAVING 


SALES & SERVICE ENGINEERS FOR MICHIGAN TOOL COMPANY 
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Seals o 
Authori 


William the Conqueror. 


Crowned King of England on Christmas Day 1066 
When it was learned that William’s whol 
government was to be on new and distastef 
rebellion broke out. These uprisings provoked th 

such great cruelty that he exterminated the por 


of large areas. The impact of this was felt for 


His most important change was the reconstruction of 


ithe essentially feudal theory. William died at R 
September 7th 1087, bis later years having be 
with holding bun and organizing his new Kingdo 


The 
| Authority 
on Seals 


ROTARY SHAFT SEALS 


In leather and synthetic 
rubber for all requirements; 
from 1/4" up to 36" shaft; in 
built-up type ‘or bonded. 


“ROMET” 
FACE TYPE SEALS 
For all water pump and 


similar applications. 


“O° RINGS 


Covering a wide range of 
sizes and suitable for appli 
cations where precision and 
high-« lass finish, together 
with the correct Compound- 
ing of material, are essential. 


Age age SEALS 
(“0 & “U7 RINGS) 


For all types of hydraulic 


and pneumatic applications, 


CUSTOMERS’ 
SPECIFICATION SEALS 


All types of seals are 

made to customers’ own 

requirements, Our technical 

representatives will be 

pleased to call and discuss 
your problem. 





SUPER OIL SEALS & GASKETS LTD.. Factory Centre, Birmingham, 30 


i 


AUTOMOBILE ENGINEER, Ni 








At 


STANDARD VANGUARD 
& TRIUMPH RENOWN 


On these models second and 
top gears are overdriven 
giving five forward speeds. 
The Overdrive second makes 
an ideal overtaking and dill 
climbing gear. Control is by 
finger-tip electrical switc 
mounted under the steering 
wheel 


P-SUSTAINED Ch 


DRIVER CONTROL 
BoociRCUMSTANCE* 


‘ This high performance luxury . 
veal } sports car has Overdrive on WHEN OPERATING 


—s h ; 
‘ : co top gear, controlled by an OVERDRIVE 
a | electrical switch on the : 
steering column. At a 100 @NGIME BRAKING 


m.p.h. in Overdrive top the 
engine r.p.m. is only 4245 IN ALL GEARS 


\. § 


Ait pe, 

~ a ied , . / , 

isms — WIS T , ia = MO MOVEMENT OF 

*\ . Sai | | 4 BOOT CONTROLS 
or y : 


Overdrive on second and 
top gears by automatic 
engagement An electrical 
switch on the fascia gives the 
driver over-riding control 
At 100 m.p.h. the r.p.m. in 
Overdrive top is 4345 


On this car of ‘Grace, Space 
and Pace’’ the Overdrive 
operates on top gear only by 
automatic engagement. The 
driver can at any time over- 
ride the Overdrive by means 
of an ctrical switch on the 


Here the driver has che 
choice of either Manual or 
Automatic operation of 
Overdrive by means of an 
electrical switch mounted 
on the gear change lever 
Both second and top gears 
are Overdriven 








been developed by 


























es Vortars 


LAY COCK encineenine 070. wero woms + 


Cotillion pale 


Yuality 
and 
Wo AY BED: Uf 


Much is demanded from the camshaft 
of a fuel injection pump. 
Fine materials and superb workmanship 
based on design evolved through 
patient research ensure the accurate 


metering of fuel at high delivery pressures. 


— 4 V fhe hoods Leading Manufacturers of 
S ACW. 


oe: | FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 








LUA OVA OO HYD 


££ 
¥ & a ~ 


Wallows Lane Walsall Staffs. {isin “Meco: warsaue 





ROBUST 


Evolved after many years of specialization, the Iso-Speedic 


governor controls speed to an extraordinary degree of accuracy, 


due to the elimination of static friction by rolling flybobs. 


dS 
Iso Speedic governors can be supplied which control speed within 


5 


0.3 per cent: others are available where a lower degree ol 


accuracy is sufficient, 


Servo action, exercising any desired force, can be arranged, 
c 


and the services of out engineers are at your disposal. 


rH! ISO-SPEEDIC COMPANY LTD., FRIAR’S ROAD, COVENTRY 


Ielephone: Coventry 3147 Telegrams: tsospeedic Coventry 


Iso -Speed ic 


hi, ae | 
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CLEVECOL 


SPECIAL 
WITH 


ALCOHOL 


WINTER GRADE 
pe a ae oo 


ALCOHOL has long been used to PREVENT 
CARBURETTOR ICING in aircraft and motor engines 


ALCOHOL FOR 


1. Immediate Winter starting 
2. Amazing acceleration and smoother running 
3. Clean engines and fuel lines 
4. More top gear miles, and therefore more miles per gallon 


§. Highest anti-knock value available, and therefore no pinking 
RESULTS ARE IMMEDIATE 
The Best Petrol that money can buy 


CLEVELAND 


The Specialists in Motor Fuels 
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FOR THE DRAUGHTSMAN 





CA VAD » 


Down a little f Stil nearer! Right on the job / 





How draughtsmen fared before ANGLEPOISE revolu- 
tionized drawing board lighting we simply don’t know! 
This fine lamp is just indispensable for fine accurate 
work, It throws its clear shadowless concentrated light 
right on the work from any angle at a finger touch and 
* stays put’ until a new position is called for. It can 
be mounted separated from the board or on an adjust- 
able swivel base for sloping boards, 
Saves current too—it needs only a 25 or 40 watt bulb THIS 1S HOW ANGLEPOISE LIGHTS ; 

as it can be put so close to the work, Why not write UP THE JOB IN STRONG RELIEF— 
for our fully descriptive Booklet A. SAVING EVESTRAIN AND FATIGUE 


Sole Makers: HERBERT TERRY & SONS LIMITED 
REDDITCH - WORCESTERSHIRE » ENGLAND 


TERRY» LAMPS 
_———— 





Close-up of lighted area in main photograpt 


Pat. ali countries 








SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 
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USE THE LUBRICAR... 


Prolong Machine Life - Avoid Seizures - Reduce Repair Costs 


A MOBILE UNIT WITH ALL THE EQUIPMENT AND 
LUBRICANTS FOR REGULAR OILING AND GREASING 
OF MACHINE TOOLS AND OTHER TYPES” OF 
MACHINERY. PUMP AND FILTER FOR SALVAGING 
USED OIL FROM HEADSTOCKS AND GEARBOXES 
ALSO FITTED. 


IN CHARGE OF A SUITABLY TRAINED OPERATOR, 
WORKING ON A REGULAR ROUTINE, THE 
LUBRICAR ENSURES EFFICIENT LUBRICATION. 
MOST MACHINES IN THE PLANT CAN BE COM- 
PLETELY SERVICED AT REGULAR’ INTERVALS, 
PREVENTING BREAKDOWNS AND LOSS OF PRO- 
DUCTION. OVER 400 SOLD. 


IMMEDIATE DELIVERY 


Full particulars from :- 


HERBERT 








SOME USERS 


Austin Motors 

W. & T. Avery 

Accles & Pollock 
Armstrong Siddeley Motors 
Aveling & Barford 
Bristol Aero 

British Nylon 

British Polar Engines 
British Railways 
Brockworth Engineering 
CGAY: 

Consolidated Pneumatic 
Dunlop Rim & Wheel 
Dowty Equipment 
Distington Engineering 
Dobson & Barlow 
English Steel Corporation 
Firth Brown Tools 
Ferranti 

Humber 

Harland & Wolff 
International Harvester 
Jowett Cars 

Jaguar Cars 

Lockheed 

R. A. Lister 

Joseph Lucas 
Metro-Vickers 

M.O.S 

Morris Motors 

Napier 

Pirelli 

C. A. Parsons 

F. Perkins 
Rolls-Royce 

Ruston & Hornsby 
Rotax 

R.O.1 

Rotary Hoes 

Skefko Ball Bearing Co., Ltd 
Standard Motors 

J. E. Shay Ltd 

United Africa Co 
Vauxhall Motors 
Vickers-Armstrongs 
Anglo-lranian Oil Co 
Australia 

Brussels 

Copenhagen 

Oslo 

India 

Stockholm 

Amsterdam 
Netherlands Govt 
Paris 

Zurich 

Calcutta 

Canada 


FACTORED DIVISION, RED LANE WORKS. PHONE: 89221 (10 LINES) 


NMMUNINNMWNhN & tw? 


—-rwnwMnNmMwMNw hw A 
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ALFRED HERBERT LTD « COVENTRY 
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12,924 Spire Parts are used in the 
sembly of every Bristol ‘ Britannia ’— for several 


very good reasons. Spire Fasteners reduce the weight 
And they substantially 


rials used by as much as half. 


labour costs by doing away with difficult and expensive 


operatiol pecially in blind assembly work. In other words, 
ive weight, time and money. 


these Spire Parts used on the Britannia are 


Over 9,0 
ring the fibreglass insulation. Other important 


SFP Fixes for 
Nuts for securing electrical components 


applications include: SNI 
SCL Clips for securing mouldings to 


and terminal block 
window surrounds; and SRV Spring Latches (illustrated) for 
All these jobs, and 


securing the floor inspection hat 


many others besides, can be done faster, cheaper 


and better by Spire 


Enquiries to :— 


SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-8-9 St. James's Street, London, S.W.1 


Head Office and Works: Treforest, Pontypridd, Glamorgan 
TOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 


iso BIRMINGHAM 
JOHANNESBURG, AMSTERDAM, MILAN & NEW YORK 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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EATON AXLES LIMITED 


In association with 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A E.N.V. ENGINEERING CO. LTD., LONDON, N.W.10 RUBERY OWEN & CO. LTD., DARLASTON 
VICTORIA ROAD, WARRINGTON, ENGLAND 


EATON 22. S:ee¢ AXLES -70WER WHEN YOU NEED IT-SPEED WHEN YOU WANT IT 





MANIFOLDS in Cast Iron have been 
for many years a speciality of 
DARCAST. Highly developed mech- 
anical processes coupled with rigid 
metal control make possible the 
production of these intricate com- 
ponents at rapid rates of output. 
In addition to normal visual inspec- 
tion dimensional accuracy of castings 
in mass production is checked by 
gauges that correspond to cus- 
tomers’ machining jigs. 

Special leaflet will be sent on request. 


DARTMOUTH AUTO CASTINGS LIMITED 
SMETHWICK 40 - STAFFORDSHIRE 
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Using stock bushes means 


more productive plants 


We all know how a hold-up for some particular 
part can upset the production flow. This need 
not happen with bronze bearings and bushes. 
Our range of stock sizes offers such a wide 
selection based on variation in inside and 
outside diameters combined with graduated 
lengths, that will completely satisfy the re- 
quirements of many of the specially designed 

bushes. The fundamental difference is that 

stock bearings really are in stock, ready for 
off-the-shelf delivery. No waiting time; no 
special making; no special dies; no heavy 
stocks to carry. All that may be necessary 

is a small adjustment in mechanical design. We 
know what our bearings will do; you know what 
you require of them. Isn’t it time we got together ? 


May we send you our Standard Sizes list as a first step ? 


COMPO 


BRONZE BEARINGS 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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N obvious r ment of any manufacturer ... and 
it’s our proud ist that we can meet that require- 
ment, not only wit istings that are true to pattern and 
true to specincatl n, but with castings that are delivered 


on time. Why n 


West Yorkshire: Foundries 


YNE , LEEDS 10 London Office: 
- ee “ HANOVER HOUSE, HANOVER SQ., W.]1 


Telephone: Leeds 294 Telephone: MAYfair 8561 
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REINFORCED MOULDINGS | 


etter in TEXOLEX 


RE-INFORCED PLASTICS 





The  Hilustrations show a sectioned 
gear blank and the finished spur gear 





Teens 


liustrations by courtesy 
of Morris Motors Limited 





THE BUSHING CO. LTD.,HEBBURN-ON-TYNE 


FROUDE 


HYDRAULIC 
DYNAMOMETERS... 





AS SUPPLIED TO 
THE FORD MOTOR COMPANY 
AT DAGENHAM 


One of a battery of directly-reversible Froude Hydraulic Dynamometers, 


size D.P.X.R.4, testing their latest diesel engines. 
N VA One engine is on test while another engine at the opposite end is being 
prepared in readiness. 


(The names ‘Heenan’ end ‘Froude’ are registered trade marks of the Company) 


HEENAN & FROUDE LIMITED e@ WORCESTER @e@ ENGLAND 
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TIMKEN-DETROIT AXLE DIVISION 
ROCKWELL SPRING AND AXLE COMPANY 


tre 12m 


e | — 
1eAOt mane weorsrento 


TIMKEN-DETROIT front AXLES 


AVAILABLE IN A RANGE OF SIZES 


These heavy duty axles embody Timken-Detroit’s unique experience in vehicle 
axle engineering. They incorporate many features conducive to great strength and 


long life, and many which materially assist the driver in handling the vehicle. 


The following are important ‘strength’ features: 
full I-section axle beam: generous-sized stub axles 
with large-radius fillet: seal runs on large diameter 
land and cannot start dangerous ‘stress-raising’ 
scores. Generous steering knuckle with inter- 
changeable bushings: tapered seating of king-pin in 
axle-beam. Substantial lock-stop. 

MECHANICAL POINTS: Generous Timken 
tapered-roller bearings with micrometer adjustment 
and positive lock. Self-adjusting tie-rod ends with 
umbrella-type seals. Efficient narrow contact inner 


wheel bearing seal. Top king-pin cap easily detach- 


able, lower blank washer removable with circlip. 
‘HANDLING’ FEATURES. Improved king-pin 
inclination and Timken thrust race reduce steering 
effort. Steering lock angle of 40° assists manoeuvr- 
ability. 

Brakes: Lockheed or Timken Westinghouse oper- 
ating on alloy cast-iron drum surfaces. Hubs: Stud 
type for disc wheels. Optional steering-ball height. 
GUARANTEE: Timken 


two years, other axle parts for one year, against 


roller bearings for 


defective material or workmanship when used 


on vehicles of specifications approved by us. 


Exclusive European distributors for The Timken Detroit Axle Dit iston, 
Rockwell Spring & Axle Company, Detroit, Michigan, U.S.A. 


AUTOMOTIVE PRODUCTS 
COMPANY LIMITED 


Brock House, Langham Street, London, W.1, England 





“IN ALL SIZES — 
& QUALITIES 


THE TINSLEY ROLLING MILLS CO LTD 


AAA ALLO | 
si7' TINSLEY SHEFFIELD crams sevecsrinscey 
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FLANGELESS 


TAPER Scientific Development Cuts Costs 


8 U 5 w f S Constructed on the Silentbloc principle 


with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression, 


After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ‘ Consul” 
and ‘‘ Zephyr Six”’ 


Left: Front Suspension 
of the “Consul” and 
** Zephyr Six” 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body 


SILENTBLOC LTD. 


VICTORIA GARDENS 
Oy i Le TEL. PARK 982/ 
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Low cost and ease of installation 
are two important reasons why leading manufacturers 


use TORRINGTON NEEDLE BEARINGS 


Trouble-free performance in 
transmissions, universal joints, 
clutches, steering gears, governor: 
carburettors, generators, etc., has 
proved the Needle Bearing’s ability 
to handle heavy radial loads and ha 


meant safer, more comfortable drivil 


The LAYCOCK-DE NORMANVILLE 
OVERDRIVE incorporating 
TORRINGTON NEEDLE BEARINGS 
is fitted as standard to the 
AUSTIN-HEALEY, the BRISTOL 

& LITRE, and the JENSON 
“INTERCEPTOR " and is provided 


as an optional extra on nearly all 





high-performance British cars today 











This photograph of the 
Austin-Healey record-breaking 


car is reproduced by kind permission of The Austin Motor Co, Ltd. 








E TORRINGTON ///0/f BEARINGS 


Now available from our English factory 


KS: Torrington Avenue, Coventry LONDON OFFICE : 7-10 Eldon Street, EC2 


THE TORRINGTON COMPANY LIMITED WOR 
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Alrmstrong Whitworth 


in the motor industry 


Speeding prodection and cutting co 

lines of many of the world’s largest cat 
are Armstrong Whitworth Power Tool 
weight and pertect balance reduce 

and tep up eth 1enecy Ihe It har d hi ttl 
and reliability increases production 
Armstrong Whitworth tools are designe 


manufacturer—with the operator in min 


ROTARY SAFETY ROTARY RIGHT ANGLE} ™ ROTARY IMPACT RIGHT ANGLE LIGHT 
SANDERS BALANCERS AIR DRILLS NUT SETTERS WRENCHES DRILLS RIVETERS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.! 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND Phone: North Shields 3111 Grams: Armwhitoo! Tynemouth 


P.67 RAS 
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FOR UP-TO-DATE 
INDUSTRIAL 


— 


LUBRICATION 


What is your reaction to the word ACHESON ? To many 
Engineers and Technologists it is synonymous with the high 
quality products continuously developed under our registered 
trade marks ‘Aquadag’, ‘Oildag’, ‘Prodag’ and others, since 
the original work of our founder, Dr. Acheson, on colloidal 
graphite 50 years ago. 

Besides producing colloidal graphite in all the numerous 
forms adapted to its hundreds of present industrial applications, 
the Acheson organisation now applies its unique experience 
and facilities to preparing many other colloidal dispersions 
in various media. Among these, today’s news item is... 


COLLOIDAI MOLYBDENUM DISULPHIDE 


The outstanding, new industrial lubricant, particularly for 
use at high pressures and speeds. 

In your own work there is certainly more than one point at 
which ‘dag’ Colloidal MoS, could help— may we send yuu 
the latest technical information? 

oh" 0, WV int development to:— 
@: ACHESON COLLOIDS LIMITED, 18 PALL MALL, LONDON, W.1 
rer Telephone: WHI 4/7 Telegrams: OLL.DAG-PICCY-LONDON 
Also ACHESON COLLOIDS COMP ANY, Port Huron, Michigan, U.S.A. 


Colloidal Dispersions of Graph Molybdenum disulphide, Silve itanium dioxide and other solids, in 


Ou, Walter and volatile solvent , naustrial requirement pecific literature on request; 
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reo= for the new Royal Tiger Worldmaster series 
i 


LAPASLA 


HIGH FRICTION MOULDED BRAKE LININGS 


(! ; THE CAPE ASBESTOS CO. LTD., 114-116 Park Street, London, W.1. Tel. GROsvenor 6022 


Capt 


AUTOMOBILE ENGINEER, November 24, 1954 





Austin-Healey One Hundred 


Citroen 2CV Cabriolet 


Nash Metropolitan (Manufactured | 


The Austin Motor Co. Ltd 


Triumph TR2 Sports. 


BAKELITE LIMITED 


For more vision 


in rear windows 


thank VYBAK 


Flexible Clear 


Sheet 


\ll these rear windows fold with 

their hoods, and there’s no fear of 
cracking, crazing or marking with 
tough VYBAK Flexible Clear Sheet. 
Larger rear windows mean more 
light, better vision—and greater 
safety. Samples and prices gladly sent 
to manufacturers and accessory dealers. 
Each of the States in the U.S.A. has 
tested and approved V YBAK Clear 
Sheet, which complies with the American 


Safety Code for motor vehicles. 


Flexible Clear 
Sheet 


12-18 GROSVENOR GARDENS - LONDON . S.W.1 


vS4 


AUTOMOBILE ENGINEER, November 24, 1954 





aa 
SV 





FIRST IN TRANSPORT 
TO FIT 
GIRLING DISC BRAKES 


GIRLING INCORPORATE 


DISC CASTINGS 


The Midland Motor Cylinder Co. Ltd., Smethwick, Staffs. 





The care is 
there... 
in every 


oKF 


bearing 


THE SKEFKO BALL BEARING COMPANY LIMITED +» LUTON : BEDS 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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The London Show 


HAT the 1954 Motor Show did not prove to be the 

occasion for any remarkable developments in design 

was in line with general expectations. Progress 

along conventional lines is evidently the immediate 
design and production policy of both British and Continental 
automobile manufacturers. Nevertheless many manu- 
facturers exhibited completely new models, some were 
introduced at the show, others had been introduced 
earlier in the year. 


In view of the reports that appear from time to time of 


an “economy” car, it is interesting that not one of the 
established manufacturers has attempted to enter this 
market, either by taking austerity to the extreme in interior 
trimming and fittings or by installing a very small engine 
as the power unit. In fact, the established manufacturers 
in this country show an opposite tendency by introducing 
such models as the new Hillman Minx de Luxe, the Ford 
Zodiac and the Vauxhall Cresta. Essentially, the Zodiac 
and the Cresta are versions of the Zephyr and Velox 
respectively, with added refinements at extra cost. The 
Hillman de Luxe is an improved version, with a completely 
new engine, of the older Minx, which is still available. 

Obviously, market research has convinced the established 
manufacturers that the demand for the extreme “‘economy” 
car would not warrant the tooling costs that would be entailed 
in its production. This being so, there is little prospect of the 
successful production of a British “economy” car. A new- 
comer to the industry could reduce costs in one direction 
by using a very small engine and providing a bare minimum 
of amenities, but great capital resources will also be required 
if such a car is to be produced in the very large quantities 
necessary for low total cost per unit. 


Engines 
All the new British engines have overhead valves, and 
there are now but few British engines with side valves; 


this also applies to Continental engines. In America 
however, many of the current engine designs incorporate 
side valves. Manufacturers in this country, in contra- 
distinction to some of their American counterparts, are 
not vying with each other regarding maximum b.h.p. 
from the power unit. Nevertheless, British engines do 
show a trend towards higher powers. This is effected by 
improved thermal and volumetric efficiency rather than, 
as is common in America, by increasing engine capacity. 
Higher compression ratios, improved combustion 
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chamber design to give more precise control of the com- 
bustion cycle and better breathing characteristics are all 
factors that have obviously been carefully studied in the 
search for higher power output from an engine of given 
capacity. What is possible without increasing engine 
capacity is strikingly illustrated by the Jaguar D-type 
engine, in which, by relatively simple modifications, the 
peak output has been raised from 160 to 210 b.h.p. 


Carburation 


Downdraught carburettors are fitted to the majority of 
present-day engines. This was also the case at previous 
post-war shows. There is, however, evidence of some 
degree of change in British practice, in that whereas 
previously British designers tended to follow American 
practice in specifying automatic chokes, there is now a 
tendency in some quarters to revert to hand stranglers. 
This difference in practice perhaps arises from a difference 
in car usage, which in this country, is in terms of much 
shorter individual journeys than are common in America. 
There is probably a case for using an automatic choke 
with over-riding manual control. 

Induction systems have obviously received considerable 
attention. Wider use is now made of exhaust-heated 
manifold hot spots to give reduced warming-up time, 
improved fuel consumption and reduced cylinder bore 
wear. They usually incorporate some form of thermostatic 
control that reduces the hot-spot temperature after the 
initial warming-up is completed. There is a definite trend 
towards departing from the siamesed port arrangement in 
favour of separate inlet ports. This, in conjunction with 
improvements in the exhaust manifold arrangement, will 
tend to raise the volumetric efficiency. 

The Mercedes-Benz 300B, the only production touring 
car with direct petrol injection, may be a pointer towards 
things to come, but we do not think it foreshadows any 
early increased use of direct petrol injection. While the 
results obtained with this engine are remarkably good 
the maximum b.h.p./displacement ratio is almost equal to 
that of the Jaguar D-type engine—the first cost of the 
injection equipment is probably much too great to be 
economically competitive with the carburettor. 


Transmissions 


Fully automatic transmissions appeared for the first 
time on three additional British cars. Of the newcomers, 
probably the most interesting was the installation on the 
Lanchester Sprite. The other British cars with automatic 
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transmissions are all over 3 litres capacity, but the Sprite 
has a power unit of only 1-5 litres capacity. An additional 
point of interest is that the Sprite transmission is completely 
British in design. The performance of this new transmission 
will be watched with interest, but it does appear that for 
cars of medium power, two-pedal control is more likely to 
come through the medium of an electric-magnetic clutch 
of the Smith-Eaton type. Of more immediate interest 
and importance to the average motorist is the increasing 
use of Laycock-de-Normanville overdrives, which are 
standard equipment on several British cars and are optional 
for several others. At the high cruising speeds which are 
now common, the overdrive has much to commend it, 
since it reduces the stresses on the engine at high speed, 
thereby increasing life. 

Apart from the hydro-pneumatic system now available 
for the six-cylinder Citroen, the past twelve months have 
not seen any marked changes in suspension design. As in 
1953 approximately 96 per cent of British and Continental 
cars have independent front suspension, and 70 per cent 
have systems that embody double wishbones and coil 
springs. Independent rear suspensions are still rare. 


Power steering 


Hitherto, power-assisted steering for passenger cars has 
been confined to vehicles of American manufacture, but a 
British system, the Girling, is now available. It is said to 
have great sensitivity of operation. Except for its advantages 
on the few large British cars, the potential demand for 
power-assisted steering must remain a matter for specula- 
tion. Whether the advantages to be gained, even on the 
large cars, will warrant the introduction of an additional 
mechanism is greatly in doubt. 

It is a matter for some surprise that disc brakes have 
won acceptance for only two cars, both in the super-sports 
class. The high speeds of which some of the present-day 
large saloon cars are capable, do call for the most efficient 
possible braking system, and the adoption of disc brakes 
for such cars must surely come before long. Meanwhile, 
the hydraulically operated drum brake with two-leading 
shoes at the front and leading and trailing shoes at the rear 
is general British practice. 

As always, there were some really magnificent examples 
of the specialist coachbuilder’s art, but with these we are 
not concerned here. They are discussed in some detail 
elsewhere in this issue. In line and styling, the new low 
and medium price British cars in general followed the 
established practice of the various manufacturers. Whether 


a particular line is pleasing or not is largely a matter of 
opinion, and it would probably be unwise to make too 
sharp a departure from accepted practice when introducing 
a new model that is intended to have great popular appeal. 


Bodywork 


Although there are no grounds for complaint about the 
general appearance of cars in the showroom condition, 
there is room for detailed criticism. Chromium plating is 
a case in point. Great use is still made of chromium plating 
for decorative purposes; whether this is necessary or 
advisable, is arguable, but there cannot be the slightest 
doubt that if it is used, it should be better in quality than 
much of the plating on present-day cars. This is perhaps 
a matter of economics, and if better quality chromium 
plating cannot be produced without an appreciable rise in 
costs, it would be better to eschew plating and rely on 
line, and not decoration, to produce a pleasing result. 

It was pleasing to see that on some models, greater 
attention has been paid to the question of visibility from 
the driving seat. However, much still remains to be done 
before it can be said that visibility is all that can be desired. 
The changes made have been mainly concerned with 
improving rear visibility, with larger rear windows reducing 
the extent of the blind spot on the off-side rear quarter. 
This is the blind spot of which the average motorist is most 
conscious, but in heavy traffic the off-side front pillar of 
some saloon cars can cause an even more disturbing blind 
spot when right-hand turns are being taken. This is a 
point that should receive attention in future models. 

In the present stage of development, plastics bodies 
cannot compete with conventional pressed steel bodies for 
large quantity production, but they have certain advantages 
for relatively small scale output. Two British firms have 
made some attempt to exploit these advantages. On the 
new Hunter, Singer have made a restricted use of plastics 
by employing them for the bonnet and bonnet valances. 
In view of the difficulties that have been experienced 
by General Motors in America in producing a car with an 
all-plastics body, this modest start by Singer is probably 
fully justified. A more ambitious incursion into the use of 
plastics is exemplified by the Jensen saloon with an all 
plastics body. 

Recent statements concerning large expansions of pro- 
duction facilities show that those who direct the fortunes of 
the British automobile industry have great faith in the 
industry’s future. The 1954 Motor Show certainly provides 
reasons for believing that this faith is justified. 
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EARLS COURT EXHIBITION 


A Review of Design Trends 


ENGINES 


Increased Thermal Efficiency and Durability, Easier Servicing 


T Earls Court this year, the basic 
A design of engines shown for the 
first time generally followed con- 
ventional practice. While performance 
remains the governing factor in design, 
ease of production and servicing have 
received adequate attention. In parallel 
with this, there is an extension of the 
policy of rationalization as applied to 
engines produced within manufactur- 
ing groups. Examples of this are the 
engines of the B.M.C. group, where 
five basic engines are installed in eleven 
cars, and again in the Rootes Group, 
where the 2} litre engine is now 
installed in the Humber Hawk and in 
the Sunbeam. To suit the requirements 
of the individual cars, different car- 
burettors are fitted and the compression 
ratios are altered. 

Perhaps the most marked trend is in 
stroke : bore ratios, which in general are 
approaching unity. This change, 
besides leading to compactness and 
lightness, has influenced other factors 
such as combustion chamber design, 
valve sizes and disposition, and crank- 
shaft and connecting rod layout. The 
effect on layout in some instances has 
been to make it necessary to use offset 
connecting rods to avoid increased 
crankshaft length. This is exemplified 
in the B.M.C. A90 power unit, and the 
Aston Martin 3 litre engine. 


Performance 
Although there are no indications of 
a “power race” comparable with that 
in the United States of America, there 
is a steady trend towards higher 
powers. They are being obtained by 
higher thermal and volumetric effi- 


A somewhat unusual water off-take has been adopted in the 


Austin-Healey 100S 


ciencies rather than by the use of larger 
engines. In fact, in some cases, newly 
introduced engines of greater efficiency 
are smaller tnan those they supplant. 
This is true of the Lanchester Sprite, 
in which the 1-6 litre engine takes the 
place of the previous 2 litre unit. 

In general, increased thermal effi- 
ciency is obtained firstly by increasing 
the compression ratio to about 7 to 
7:5:1, for cylinders of 3 to 34 in bore. 
These figures, of course, do not apply 
to competition models, in which the 
ratios are mostly from 8 to 9:1. All 
these increases have been made pos- 
sible not only by the ready availability 
of fuels of high octane value, but also 
by improvement in combustion 
chamber design, which has had the 
further effect of directly raising thermal 
efficiency. 

The principal aims of designers have 
been at obtaining more precise control 
over the combustion process by altera- 
tion to the chamber contours; at 
regulating turbulence by the amount of 
squish applied; and at the suppression 
of detonation and pre-ignition by the 
incorporation of a quench area and by 
improved cooling of the exhaust valve 
seats and sparking plug bosses. ‘The 
application of these principles can be 
seen on the new B.M.C. A90 and on 
the latest Daimler and _ Hillman 
engines. Efforts to raise the volumetric 
efficiency have followed the normal 
development pattern: that is, first the 
gas flow to the inlet and from the 
exhaust valves is improved, and then 
the flow through the valves is increased 
by alteration to the valves, their lift and 
timing. 


In conformity with this trend, the 
side valve layout has been abandoned 
in favour of the overhead valve arrange- 
ment with its higher charging efficiency. 
This change has also been encouraged 
by the higner thermal efficiency obtain- 
able with the more compact combus- 
tion chamber of the overhead valve 
layout. To improve further the gas 
flow conditions, individual porting is 
being more widely adopted. ‘This is 
because siamesed ports tend to promote 
eddies and to lead to interference, from 
one port, with the entry of the charge 
through the other. This trend towards 
individual porting is illustrated on all 
the new engines. 

Further improvement in breathing 
has been effected by employing larger 
valves; this has been facilitated by the 
reduction jin stroke: bore ratios. In 
some engines, however, the enlarge- 
ment has been effected without chang 
ing the cylinder dimensions. In the 
Jaguar, for example, the effect has been 
obtained by two measures; first, the 
adoption of a higher valve lift, and 
second, the enlargement of the valve 
throat diameters. Together with slight 
alterations to the cam profiles and com 
bustion chamber shape, the first 
measure increased the power from 160 
to 190 b.h.p. and the second further 
increased it to 210 b.h.p. 

In most of the new engines at the 
Show, the ratios of valve throat 
diameter:cylinder bore are approxi 
mately 0-45:1 for the inlet valves and 
0-40: 1 for the exhaust valves. The ratio 
of valve lift: throat diameter remain 
about the same as before at 0-25: 1, but 
when a common lift is used, the ratio 


The B.M.W. V8 engine is a compact unit incorporating a number 
of unconventional features 





is slightly lower for the inlet and higher 
for the exhaust valves. 

A new feature is the increasing atten- 
tion being paid to the design of exhaust 
manifolds. Whereas in the past it has 
been common practice on six-cylinder 
engines to employ two manifolds to 
avoid blow-over between cylinders 
adjacent in the firing order, the same 
principle is now applied to a numbei 
of four-cylinder units. On the Lan- 
chester Sprite this principle is exem- 
plified in a dual manifold connecting 
ports 1 with 4 and 2 with 3 and dis- 
charging through separate downtakes 
though with a common flange. A 
further extension of this principle is 
the employment of two separate mani- 
folds connected to independent exhaust 
systems with two tail pipes, as on the 
Alfa Romeo 1900 Sprint. 

Mean piston speeds at maximum 
b.h.p. appear to have stabilized at 
about 2,500 ft/min, which for some 
years has been regarded as the opti- 
mum figure for the normal car. In 
the six new engines, the average value 
is 2,465 ft/min. The general tendency 
for this figure to vary with the stroke: 
bore ratio is clearly exemplified, the 
variation being between 2,200 ft/min 
on the Hillman Minx overhead valve 
engine, with a stroke:bore ratio of 1:1, 
to 2,840 ft/min on the Daimler 
Regency Mark II with its correspond- 
ing ratio of 1-30:1. Where alternative, 
high output variants of engines are 
also produced, the piston speed in 
most instances is raised by 10 to 15 
per cent. The upper limit is in the 
D type Jaguar, with a figure of 4,180 
ft/min. The A.C. Ace is an extreme 
example of the policy of avoiding 
interference between exhaust impulses 
and of utilizing their inertia effect to 
improve scavenging. Tuning by adjust- 
ing the length of the pipes can have a 
beneficial effect at certain speeds. 


On the Borgward 14 litre engine the oil filter is mounted high 
up at the rear where it is readily accessible for servicing 
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Durability 

Durability, as expressed in terms of 
overhaul life, has been thrown into 
greater prominence by the more 
arduous operating conditions overseas 
and has dictated a number of design 
chang: some makes of car. On 
the other hand, many of the measures 
new to these models have been estab- 
lished practice for some time on 
other Improvements have also been 
necessitated by the higher mechanical 
and, particularly, thermal loading con- 
sequent on the increases in specific 
power 

A number of these features are 
aimed reducing cylinder bore wear. 
The more fundamental approach to 
this problem is to be seen in attempts 
to reduce cylinder barrel distortion to 
a minimum. This is tackled in two 
ways; the first is by arranging the 
cylinder head studs uniformly around 
the bore and by keeping the stud 
bosses well clear of the cylinder 
barrel. The second is the maintenance 
of a uniform temperature around the 
cylinder barrels by the provision of an 
adequate water space between them. 
Considerable improvement has also 
been obtained by the adoption of 
overhead valves since, in side valve 
engines, the hot region adjacent to the 
exhaust ilve on one side of the 
cylinder may lead to distortion. A 
more temperature gradient 
along the length of the barrel is now 
obtained Dy the almost universal 
adoption jackets that at least extend 
over the whole length swept by the 
piston ring 

These trends are illustrated in some 
degree by all the new engines, the 
B.M.W. V8 being the only one incor- 
porating wet liners and so joining 
Citroén, Renault and Standard in this 
practice. Dry liners are employed on 
the 3} and 4} litre Daimlers. 
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To reduce bore and ring wear, there 
is a growing trend towards the use of 
chromium plating for the finish of the 
peripheral face of the top piston ring 
as this measure is less expensive than 
chromium plating the bores. Vaux- 
hall, among other manufacturers, have 
adopted this practice. There is also 
a tendency to increase the number of 
piston rings to four. It is usual to fit 
all of them above the gudgeon pin, so 
that the more severe oil control 
obtained by the employment of the 
extra ring will not result in the piston 
skirt being under-lubricated and con- 
sequently scuffed or scored. 

Where this practice is adopted, it 
has become customary to fit taper 
faced rings in one or both of the two 
intermediate grooves to avoid increas- 
ing the running-in time. Four rings 
are employed on the latest B.M.C., 
Daimler, Lanchester and B.M.W. 
engines. Improvement in oil filtration 
is another feature that has been intro- 
duced to reduce bore wear. It also 
has beneficial effects on all rubbing 
surfaces. There is a move to fit filters of 
larger areas. In most of the new engines 
full flow filtration has been adopted; 
thus the element of chance, so far as 
the introduction of large solid particles 
into the bearings is concerned, has 
been obviated. The efficiency of the 
oil filter is of greater importance when 
lead bronze is employed instead of 
white metal in the big end and main 
bearings. This is because of its poorer 
embedability. 

Where loading is high, the increased 
cost of the bearings and the attendant 
increase in cost of the crankshaft is 
warranted by the permissible reduc- 
tion of bearing area. If the full benefit 
of increased life is to be obtained, it is 
necessary to use a hardened shaft. 
Hardening is in some instances effected 
by nitriding, in which case a con- 


An interesting feature of the B.M.W. V8 unit is the compensating 
device for minimizing changes in tappet clearance 
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Bosch petrol injection equipment 
Benz 300SL 


siderable gain in fatigue strength is 
obtained. However, neither nitriding 
nor lead bronze bearings are widely 
used. Bearings of this type are fitted 
to the D type Jaguar, Austin-Healey 
100S and 1,100 cm? Coventry Climax; 
a nitrided shaft is employed in the 
Austin-Healey. Doubtless, where econ- 
omics and operating conditions justify 
the increased cost, these practices will 
be extended to meet the requirements 
dictated by the higher gas loading 
resulting from increased compression 
ratios and inertia loading consequent 
on the reduction in stroke:bore ratio. 
Operating conditions for bearings have 
been further improved by the stiffen- 
ing of crankshafts, again mainly as a 
result of shortening strokes. This has 
reduced the tendency to edge loading. 
An appreciable crank pin journal over- 
lap is now common practice and on 
the basis of the 1955 designs appears 
to be generally of the order of 15 to 
25 per cent, expressed in terms of the 
journal diameter. 

The increased lead content of fuels 
has resulted in changes in the design 
of exhaust valves, seats and ports to 
reduce the tendency to lead attack. 
Control of valve temperatures is most 
important under these conditions as 
there appears to be a critical tempera- 
ture for the material, above which lead 
attack is severe. 

The principal methods of counter- 


Wet liners are employed in the Renault 2 litre engine which was 


displayed in sectional form 


is fitted on the Mercedes 
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ing lead attack are: the use of a 
resistant steel for the valve, design to 
reduce valve temperatures, prevention 
of the build up of deposits on the 
valve and seat, and protection of the 
valve seating and head. The first two 
are exemplified by the use of XB and 
KE 965 steels, while all new designs 
exhibit features to maintain relatively 
low valve temperatures. These include 
individual porting with free flow 
profiles, jet tubes or other devices in 
the jacket to direct water on to the 
valve seats, water jackets extended 
down to the seat, and generous water 
space provided around the valve guide 
boss and between adjacent exhaust 
ports. Valve guides directly in contact 
with the water without guide bosses 
continue to be used by Aston Martin 
and Lagonda. 

There is now a considerable exten- 
sion of the trend noted last year 
towards the general adoption of 
narrow section V-belts because of 
their ability to carry higher specific 
loadings. While there does not appear 
to be any change in principle con- 
cerning resilient engine mountings, 
there is a reversion towards the use of 
softer mountings. In most instances, 
where a change has been made, a 
larger volume of rubber is employed 
in the mounting. Where the popular 
V-arrangement is used, the rubber at 
the upper end of each unit in some 


The new overhead valve engine for the Hillman Minx develops 
43 b.h.p. at 4,400 r.p.m. 


instances is turned over at right angles 
to form a cushioned limit stop. The 
softening of the mountings calls for 
the use of a tie rod to provide more 
positive fore and aft location to 
prevent clutch judder during take-up. 
This is not necessary if hydraulic 
clutch actuation is adopted. 

There is a commendable tendency 
to simplify servicing operations, as 
can be seen by the greater accessi- 
bility of tappets and oil filters. In 
many cases the filter is mounted high 
on the engine and can be serviced 
from above. Lifting eyes are now a 
feature On some engines. 


British Motors Corporation 

The new B.M.C. engine installed in 
the Austin Westminster and _ the 
Wolseley Six-Ninety is the third of 
the series to be designed and deve- 
loped and is known as the Series C. 
This engine differs only slightly for 
the two installations. In the West- 
minster it is fitted with a single Zenith 
downdraught carburettor, and in the 
Wolseley, it has two S.U. horizontal 
instruments. 

It is a six-cylinder unit of 3-125 in 
bore and 3-50 in stroke. This represents 
a stroke: bore ratio of 1-12: 1, and gives 
a capacity of 2,639 litres. With a com- 
pression ratio of 7-3:1 the maximum 
powers developed are 85 b.h.p. at 
4,000 r.p.m. in the Austin and 95 b.h.p. 


A single overhead camshaft layout has been adopted in the 
Coventry Climax four-cylinder engine 
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Chain-driven overhead camshafts are employed on the Kieft horizontally opposed, four- 
cylinder air-cooled engin« 


at 4,500 r.p.m. in the Wolseley instal- 
lation. The corresponding maximum 
torque and b.m.e.p. figures are 130 
lb-ft and 120 1b/in®, and 145 lb-ft and 
133 lb/in* respectively, at 2,000 r.p.m. 

Specific powers of 32-2 and 36-0 
b.h.p/litre for piston loadings of 1-91 
and 2-06 b.h.p/in? are obtained re- 
spectively. The torque ratios, that is, 
the ratios of maximum torque to those 
at maximum power, are 1-16:1 and 
1-30:1; and the speed ratios, that is, 
the ratios of speeds at maximum 
power to those at maximum torque, 
are 2-00:1 and 2-25:1. The maximum 
piston speeds are 2,330 and 2,620 
ft/min for the two versions. 

In common with the two earlier 
B.M.C. engines and with currently 
produced Austin units, the Weslake 
combustion chamber is used. It has 
a heart-shaped plan-form, with a 
projection between the valves, and is 
used in conjunction with a piston with 
a concave crown, Split skirt pistons 
fitted with one rectangular section and 
two taver faced compression rings are 
used, while oil control is by a normal 
slotted ring. All the rines are fitted 
above the gudgeon pin. This should 
ensure adequate lubrication of the 
piston skirts. 

Connecting rods of orthodox design 
are used. White metal lined bearing 
shells are fitted in the big ends, which 
are split at righ: angles to the axis of 
the rod. In the sall ends, the gudgeon 
pins are clamped. The ratio of con- 
necting rod:crank radius is approxi- 
mately 3-7: 1. 

The valve gear follows previous 
B.M.C. practice: the cams of compo- 
site flank profile, actuate the valves 
through barrel type tappets, in the top 
of which the push rods are seated. 
Single valve springs are employed. 
Sleeves are fitted to the inlet valve 
spring retaining caps to prevent oil 
running down the valve stems and 
causing high oil consumption and 
smoky exhaust. The throat diameter 


inlet valve is 1-375 in, 
while that of the En 57 exhaust valve 
is 1-118in. These dimensions are 44 
per cent and 36 per cent of the cylinder 
bore. The valve lift, of 0-315in, is 
common to inlet and exhaust. It gives 
ratios of lift: throat diameter of 0-23 
and 0-28:1 respectively. The valve 
timing is normal for this class of engine 
and is 5deg, 45deg, 40 deg, 10 deg, 
giving a 15 deg overlap. To improve 
gas flow and also to reduce valve tem- 
perature, individual porting has been 
adopted. The gas is conducted through 
two, three branch manifolds. A straight 
rake type of induction manifold is 
employed. It is cast in the head, in 
which the individual inlet ports lead 
steeply down to the valves. This 
arrangement is more fully described in 
the section on carburation. 

A single casting forms the cylinder 
block and crankcase, and the counter- 


of the En 52 
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balanced crankshaft is supported in 
white metal lined steel bearing shells 
in the end walls and two intermediate 
webs. The water jackets extend the 
full length swept by the piston rings. 
Water spaces are incorporated between 
the barrels. The discharge from the 
water pump feeds a gallery cast along 
the top of the block on the carburettor 
side of the engine. From this, the water 
is discharged through a series of 
inclined ports into the head jacket to 
give a measure of directive cooling for 
the exhaust valve seats and ports. The 
water space is extended down between 
the ports to the valve seats. 


B.M.W. 


A new V8 engine of 2,580 litres 
capacity is installed in the B.M.W. 502 
car. This engine has a bore and stroke 
of 2-913in and 2-953in respectively 
(74mm x75 mm). With a compression 
ratio of 7:1, it develops a maximum 
power of 105 b.h.p. at 5.000 r.p.m. The 
maximum torque of 139 ]b-ft is equi- 
valent to a b.me.p. of 133 1b/in?. 
Although the specific power is rela- 
tively high at 40-7b.h.p/litre, the 
moderate piston loading of 1-97 b.h.p/ 
in* reflects the low stroke: bore ratio 
which is 1:1. This factor is also 
responsible for the moderate piston 
speed of 2.470 ft/min at the rotational 
speed of 5,000 r.p.m. The torque ratio 
is 1-27:1. 

A single casting forms the crankcase 
and two banks of cylinders disposed at 
90 deg. The wet liners are located by 
a top flange and protrude through 
apertures, machined in the bottom of 
the jackets, into the crankcase. Three 
water trap grooves are turned in the 
bore of each aperture. A hole is drilled 
between the centre one and the outside 
of the crankcase to allow any water that 
may leak past the first seal to drain off. 
The water pump discharges into one 
of two cells in the block casting. These 
cells are closed by bo]ted-on covers and 
are positioned one on each side of the 


The engine installation in the Mercedes Benz 300SL, showing the air intake manifold and 
branches 
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engine. An oil-to-water heat exchanger 
is located in one. From the cells the 
water passes through holes into the 
base of the jackets round the cylinders. 

Wedge-shaped combustion chambers 
are used, in conjunction with pistons 
with slightly domed crowns. This pro- 
vides a moderate quench area. The 
arrangement of the sparking plugs is 
somewhat unusual. Although they are 
installed on the side of the chamber 
remote from the quench area, they are 
parallel to the cylinder axes when 
viewed in cross section. This has the 
advantage that the top of the plug 
extends up from the cylinder head 
instead of projecting from the side, as 
is usual with this form of chamber, and 
is good from the point of view of 
accessibility. 

Three compression rings and one oil 
control ring, all above the gudgeon pin, 
are fitted to the light alloy pistons. The 
fully floating gudgeon pins are secured 
by circlips in the usual manner. 
Orthodox H-section connecting rods 
are employed, the big ends being split 
at 90 deg to the axis of the rod. The 
two cylinder banks are offset longitu- 
dinally relative to one another to 
accommodate the side-by-side connect- 
ing rods. A connecting rod:crank 
radius ratio of 3-8:1 has been adopted. 

The valve gear is of the conven- 
tional push rod type, and the single 
camshaft is directly over the crank- 
shaft, in the base of the vee of the main 
casting. An unusual feature is a tem- 
perature compensation device, which is 
similar in principle to that employed 
for many years on Bristol aero-engines 
to maintain constant tappet clearances. 
The rocker fulcrum shaft is mounted 
on short beam type brackets across the 
head. The outer ends of these brackets 
are held down by studs in the cylinder 
heads, but their inner ends are clamped 
between a nut and collar formed on 
the upper end of a Jong tie rod passing 
through a clearance hole in the over- 
hanging part of the head. This tie rod 
is screwed into the base of the vee of 
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the crankcase casting. Compensation is 
effected by the lift of the rocker 
fulcrum resulting from _ differential 
expansion between the block and the 
tie rods. The tie rods are mounted close 
to the push rods so that the expansion 
of the two sets of components relative 
to the head is more or less identical. 

Another unconventional feature con- 
cerns the mounting of the Solex, dual 
choke downdraught carburettor. The 
induction manifold is inside the vee and 
feeds ports on the inner sides of the 
cylinder heads. Bolted directly to it is 
the carburettor, which is surrounded 
by a vertical flange cast integrally with 
the manifold. On top of the carburettor 
is a cylindrical air cleaner. This has a 
deep skirt projecting downward and 
spigoting into the flange on the mani- 
fold. It is secured to the flange by 
three toggle action clips, and thus 
completely encloses the carburettor. 

Air is fed to the cleaner via a pipe 
through which air is drawn from the 
front of the car. As the air enters the 
cleaner assembly it impinges on the 
float chamber of the carburettor, round 
which it circulates before being drawn 
up through the filter element. Thus, 
there should be little tendency to 
vapour lock in the carburettor when the 
car is moving. However, it would 
appear that this trouble might still 
occur in hot weather and particularly 
at high altitudes immediately after the 
engine is switched off. 

The water pump is mounted in the 
front face of the crankcase and is driven 
by a narrow V-belt from a pulley on 
the crankshaft damper. The usual form 
of triangulated drive is employed, but 
the third pulley is a jockey mounted 
on an adjusting plate for belt tension- 
ing. A second pulley on the water pump 
spindle drives the dynamo, pivot- 
mounted above. The oil filter, held 
down ky a central bolt, is mounted 
vertically at the rear of the crankcase 
above the longitudinal axis of the 
engine, with the bolt head and cover at 
rocker level. Two rear off-take, exhaust 


On the A.C, 2 litre engine, the individual exhaust branches are of considerable length 


manifolds are bolted to the outside of 
the cylinder heads. 


Overhead valve Hillman Minx 
The new Hillman Minx engine is of 
the square type, having a bore and 
stroke of 3 in. It is a four-cylinder unit 
and has a swept volume of 1-390 litres 
With a compression ratio of 7:1 the 
maximum power developed is 43 b.h.p. 
at 4,400r.p.m., and the maximum 
torque and b.m.e.p. are 66-3 lb-ft and 
118 lb/in? respectively at 2,200 r.p.m. 
These figures represent a_ specific 
power output of 31-0b.h.p/litre and a 
piston loading of 1-52 lb/in?. The 
maximum piston speed is 2,200 ft/min 
which, in addition to the piston loading, 
illustrates the effect of the low stroke: 
bore ratio. A torque ratio of 1-28:1 
and a speed ratio of 2:1 are obtained. 
An offset, bath-tub type of combus- 
tion chamber with a_ considerable 
quench area jis incorporated. The 
pistons, connecting rods and_ three- 
bearing crankshaft are of normal 
design, although the intermediate of 
the three piston rings is taper faced 
while the bottom one is a slotted oil 
control ring. As the connecting rod 
length hetween centres is 5?in, the 
connecting rod length:crank radius 
ratio is 3-82:1. All hearings. including 
those of the camshaft. are of the white 
metal lined steel shell tvnoe. The over- 
lap of the crank pins and main journals 
represents 25 per cent of the journal 
diameter. 
A cast driven by a 
snring-blade ten 
The valve gear is 


iron camshoft 
duvlex chain with 
sioner is emnloved 
of normal desien: the ratio of the inlet 
valve throat:cvlinder bore is 0-42:1 
and that for the exhanet is 0-33:1. A 
common lift of 0.3279in has heen 
adonted. This gives lift: threat ratios of 
0-26:1 for the inlet and 0.33:1 for the 
exhaust. The valve timing is 11 dee, 
55 deg. 53 dea, 13 dee. giving an over 
lan of 24deeg Fach valve is in an 
individual port. Adequate cooling of 
the exhaust valves is ensured bv 
thimbles inserted in the cvlinder head 
and directing water streams on to the 
valve seats. 

Generous water jacket snace is nro- 
vided round all Full 
iackets) also surround the 
harrels. A full flow oi! filter is mounted 
high on the offside of the engine. The 
canister seats on a casting at the bottom 
of the filter instead of at the ton. as 
is more usual. Thus some loss of oil 
mav be expected when the element is 
changed. 


ports lenorh 


cvlinder 


Daimler 

A further example of rationalization 
is provided by the three new engines 
developed by the Daimler Co. Ltd. 
These are the 34 and 4} litre Daimler 
units and the Lanchester Sprite. The 
Daimler engines have a common stroke. 
The engine installed in the Sprite has 
the same bore and stroke dimensions as 
the Daimler Conauest unit and, 
although embodying’ several new 
features. may almost be regarded as a 
four-cylinder version of that unit. 





In the two new Daimler engines, well 
proved engineering practices based on 
the firm's experience over many years 
have been followed. The combustion 
chamber is approximately D-shaped in 
plan and its roof slopes down from the 
plug to control the rate of advance of 
the flame path. It terminates in a step 
over the piston crown to provide an 
appreciable quench area. In _ each 
cylinder, this region as well as the 
exhaust valve seat is well cooled by a 
jet of water issuing horizontally from a 
thimble inserted from the underside 
of the cylinder joint face. 

The parallel valves are inclined 
from the vertical, the angle being that 
of the slope of the combustion 
chamber roof. Valve operation is by 
an orthodox layout of rockers and 
push rods with chilled cast iron, 
bucket type tappets. 

White metal lined, steel shell type 
bearings are used to carry the crank- 
shaft, big end and camshaft journals. 
The four-bearing counterbalanced 
crankshaft is fitted with a rubber-to- 
metal bonded torsional vibration 
damper. ‘T-slot pistons are employed 
and they have four piston rings, the 
top compression ring being chromium 
plated and the two remaining ones 
taper faced. A slotted oil control ring 
is fitted. 

Dry liners are pressed into the 
block and the cylinder jacket extends 
the full length swept by the piston 
rings. Diagonally split big ends enable 
the rods to be drawn up through the 
cylinder bores. The connecting rod: 
crank radius ratio is approximately 
3-7:1 on the 34 litre unit. Both the big 
end and the dowel located bearing 
caps are retained by set bolts. A gear 
type pump supplies oil through a full 
flow filter to the lubrication system. 

Individual valve ports are employed. 
Two, three branch exhaust manifolds 
are bolted to exhaust pipes, which 
unite some distance back from the 
downtake flanges. This gives a con- 
siderable measure of flexibility and 
allows the manifolds to expand and 
contract without fracturing the flanges. 
The Daimler water jacketed induction 
manifold is fed from two S.U. hori- 


interesting features of the Fiat 500 engine installation 
rear mounted radiator, are the fan drive and water off-take 


arrangement 
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Three coils serve the D.K.W., three-cylinder 
two-stroke engine and a large baffle prevents 
air heated by the exhaust manifold from 
passing through the rear-mounted radiator 


zontal cart 
The 
forms, 


Mark II 


irettors, 
litre engine is built in two 

installed in the Regency 
iloon and the other, a high 
output ersion, in the Sportsman 
saloon. Both are six-cylinder units 
with a bore and stroke of 3-25 x 4-25 in. 
This gives a swept volume of 3-468 
litres and a stroke:bore ratio of 1-3:1. 
The standard version, with cast iron 
cylinder head, has a compression ratio 
of 65:1 and develops 107 b.h.p. at 
4,000 r.p.m Its torque output is 
183 lb-ft and a b.m.e.p. of 131 1b/in‘ 
is obtained at the low speed of 1,600 
r.p.m 

A light 
the high 


alloy head is employed on 
powered version, which has 
a compression ratio of 7-6:1. The 
power output is 140 b.h.p. at 4,400 
r.p.m., and a maximum torque of 
202 lb-ft, representing a b.m.e.p. of 
145 |b/in* at 2,500 r.p.m., is obtained. 
The specific output of these engines 
is 31-0 and 40-0 b.h.p/litre for piston 
loadings of 2-15 and 2-81 b.h.p/in? 
respectively. At maximum b.h.p., the 


with its 


pipe 
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piston speeds are 2,840 and 3,120 
ft/min. 

While the torque ratio of the 
standard engine is high at 1-30:1, that 
of the sports version is more normal 
at 1-22:1. The speed ratio of the two 
models is 2-50 and 1-76:1. In view of 
the high speed ratio of the Regency 
saloon model, good bottom end per- 
formance is undoubtedly obtained. 

The 44 litre engine, as previously 
mentioned, has the same stroke as the 
34 litre unit. With a bore of 3-75 in 
and a stroke of 4-25 in, the stroke:bore 
ratio is 1-31:1. The engine capacity is 
4-617 litres, and the compression ratio 
is 6-53:1. Maximum power is 127 
b.h.p. at 3,600 r.p.m., when the piston 
speed is 2,560 ft/min. In this larger 
engine the specific power is 27-5 
b.h.p/litre with a piston loading of 
1-94 b.h.p/in?. 

In the four-cylinder Lanchester 
Sprite engine, the principal departures 
from Daimler practice concern the 
induction and exhaust systems. A 
straight rake induction manifold is 
employed. Individual branches feed 
each inlet port, and a Zenith down- 
draught carburettor is fitted. The 
exhaust manifold, though cast in one 
unit, is in two independent sections, 
one is connected to exhaust ports | 
and 4, and the other to ports 2 and 3. 
Each section discharges through a 
separate down-pipe. These, however, 
are side by side, and have a common 
flange. The two exhaust streams are 
united in a common pipe below the 
downtake flange. 

The engine has a 3-00in bore and 
a 3-50in stroke, which represents a 
capacity of 1-622 litres and a stroke: 
bore ratio of 1-17:1. In the inlet and 
exhaust ports, the valve throat 
diameters are 1-437 and 1-406 respec- 
tively. From these figures it can be 
seen that the throat:bore ratios are 
0-48 and 0-47:1. 

The maximum figures for power, 
torque and b.m.e.p. are 60 b.h.p. at 
4,200 r.p.m., and 84]b-ft and 130 
Ib/in? at 2,800r.p.m. From these 
figures the specific power values of 
36:9 b.h.p/litre and 2-12 b.h.p/in? 
piston area are obtained. The torque 


On the Skoda engine a horizontal carburettor is employed and the 
exhaust manifold is above that of the inlet. 


Quick release toggle 


clips secure the top cover of the air silencer 
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and speed ratios are 1-11 and 1-50:1, 
and the maximum piston speed is 
2,450 ft/min. With crank pin and 
main journal diameters of 2-0in and 
2-25 in respectively, the overlap is 15 
per cent of the main journal diameter. 


Austin-Healey 

The engine in the Austin-Healey 
100S provides a good example of the 
degree to which an engine of straight- 
forward design can be developed if the 
initial basic conception is sound. This 
engine is based on the four-cylinder 
Austin A90 unit, which developed 88 
b.h.p. at 4,000 r.p.m., but there has 
been considerable departure from the 
original specification. Although the 
original monobloc crankcase casting is 
still employed, a new design of cylinder 
head is used. This change was neces- 
sary *to overcome the restriction 
imposed on enlargement of the ports 
by the proximity of the push-rod tubes. 
In the new head, the ports have been 
moved across to the off-side of the head 
while the push-rods are retained in 
their original position. 

As the original cylinder dimensions 
are retained, the engine capacity 
remains unchanged at 2-66 litres. The 
bore and stroke are 3-438in and 
4-375 in respectively, and the stroke: 
bore ratio is 1-28:1. The compression 
ratio has been raised to 8-30:1; the 
volumetric efficiency raised by enlarg- 
ing the valve throat dimensions to 
1-562in and 1-375in for inlet and 
exhaust respectively, with a common 
lift of 0-435in; and the _ porting 
improved. As a result of these changes, 
the maximum power is now 132 b.h.p. 
at 4,700r.p.m. This gives a specific 
power of 49-5b.h.p/litre for a piston 
loading of 3-65b.h.p/in’. This some 
what high value is consequent on the, 
by current standards, high stroke : bore 
ratio. The maximum torque is 167 lb-ft 
with b.m.e.p. 157 1b/in? at 2,500 r.p.m. 
The torque ratio is 1-13:1, with a speed 
ratio of 1-88:1, and the maximum 
piston speed 3,410 ft/min. Valve to 
cylinder bore ratios for inlet and 
exhaust are 0-46:1 and 0-40:1 respec- 
tively, while lift to throat diameter 
ratios are 0-28:1 and 0-32:1. 


The engine installation in the Jensen 541 
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The considerable increase in both 
gas and inertia loading on the main and 
big end bearings has been catered for 
by fitting lead bronze bearings. These 
should have a satisfactory life since the 
crankpins and main journals are nitride 
hardened. The bearings are protected 
from abrasive wear by a large full-flow 
oil filter which also acts as an oil cooler, 
so further protecting the bearings from 
corrosion attack due to high oil 
temperature. 

A light alloy cylinder head is used 
with valve seat inserts. In order to 
equalize temperatures throughout the 
length of the head as far as possible, a 
three-port off-take water manifold is 
fitted. To increase endurance and valve 
life, the inlet valve is in_ silicon- 
chromium steel and the exhaust in 
K.E.965. There are three piston rings, 
the top a Dykes _pressure-controlled 
ring to obviate flutter at high speed, 
the intermediate a plain section and the 
third a slotted oil control ring. 


Jaguar 

Another illustration of progressive 
development over a period is provided 
by the Jaguar type D engine. On this 
the most fundamental change has been 
the adoption of dry sump lubrication 
to enable the overall height of the 
engine to be reduced and to allow 
installation lower in the chassis. 

This is a 3-442 litre engine of 3-268 in 
bore by 4-173 in stroke, with a stroke: 
bore ratio of 1-28:1. It now operates 
with a 9:1 compression ratio and pro- 
vides a maximum power of 250 b.h.p 
at 6.000 r.p.m., with maximum torque 
and b.m.e.p. of 242 lb-ft and 174 lb/in 
at 4,000 r.p.m. These figures represent 
a specific power of 73 b.h.p/litre with 
piston loading of 4-95 b.h.p/in*. The 
torque ratio is 1-1: 1 with a speed ratio 
of 15:1, and the maximum piston 
speed is 4,180 ft/min. 


Mercedes Benz 
{t is not without interest to compar« 
the 300SL type Mercedes with the 
D type Jaguar. Both engines have been 
designed to provide the best possible 
sports car performance, but whereas 
the Jaguar uses multi-carburettors, the 


Mercedes ts equipped for petrol injec- 
tion. The Mercedes is a 6-cylinder 
2-996 litres unit with bore and stroke of 
3-35 in x 3-46 in (85 x 88 mm). Thus the 
stroke: bore ratio is 1-03:1. With a 
compression ratio of 8-55: 1, the quoted 
net maximum power js 240b.h.p. at 
6,100 r.p.m. This, with allowance for 
the low installation losses likely in this 
car, should represent a gross power of 
about 260 b.h.p. The maximum torque 
is 2171b-ft, representing 178 lb/in¢ 
b.m.e.p. at 4,800 r.p.m., both being net 
values. The corresponding — specific 
power and piston load figures are 
87 b.h.p/litre and 4-9 b.h.p/in®. 

The speed ratio is 1-27:1, and the 
influence of reduction in induction 
restriction consequent on the elimina- 
tion of the carburettor is clearly shown 
by the very low value of 1-05:1 for the 
torque ratio. ‘This implies a much 
flatter torque curve above maximum 
torque speed than is normal with a 
carburetted engine. The valve timing 
is not extreme, as can be seen by the 
figures of 11-53-37-11, giving an over- 
lap of 22 deg. Maximum piston speed 
is 3,740 ft/min 

When comparing the Jaguar and the 
Mercedes, the influence of the stroke: 
bore ratio is apparent both in the 
piston speed, 4,180 for the Jaguar and 
3,470 for the Mercedes, and in the 
specific power and piston loading. 
Both have approximately the same 
piston load of 4-9 b.h.p/in*, but the 
Jaguar shows 73 against the Mercedes 
87 b.h.p/litre, the stroke:bore ratios 
being 1-28 on the former and 1-03:1 in 
the latter. 

In some respects the cylinder head 
layout and the combustion chamber 
location and form of the 300SL are 
reminiscent of practice employed for 
some years by Rover. The cylinder 
head face joint is inclined to the 
cylinder bore axis and is flush. The 
two valves, while mounted parallel, 
are perpendicular to the joint face but 
are staggered in plan. On one side of 
the centre line, the piston crown is 
inclined to the bore axis at the same 
angle as the head joint, and, as the 
inlet valve is mounted immediately 
over it, forms a large cool quench area, 


On the Porsche, two coils are employed 





The other half of the piston crown is 
formed as a pocket. When the piston 
is at the top of its stroke, the piston 
pocket and a corresponding pocket in 
the top of the cylinder wall form a 
chamber that is approximately hemi- 
spherical, concave up. Located in the 
head is the inclined sparking plug with 
the points on the longitudinal centre 
line of the chamber. The fuel injector 
nozzle projects through the cylinder 
walls into the chamber. 

Finger type rockers carried on a 
common fulcrum shaft at one side of 
the rocker box, operate the valves, 
which have normal type helical 
springs. A single overhead camshaft 
operates on top of the rockers. The 
engine is canted to an appreciable 
angle in the chassis to reduce the 
overall height, a point on which the 
adoption of dry sump lubrication also 
helps. Long air inlet pipes lead across 
the inclined crankcase outer wall to 
the individual outlet ports from a 
common large bore manifold pipe fed 
from the front of the car. A diesel 
type injection pump of Bosch manu- 
facture is driven from the front of the 
engine where the duplex roller chain 
drive to the overhead camshaft is also 
located. 


Rover 

Although not new, the three Rover 
engines constitute a further series of 
engines. Only a limited degree of 
standardization has been effected, 
since neither the bore nor the stroke 
is common throughout the series. Of 
the three, designated the 60, 75 and 
90, the 75 has been so extensively 
modified for this year as almost to 
constitute a complete redesign. 

The engines, of 1-997, 2-230 and 
2-638 litres capacity, have cylinder 
dimensions of 3-06 x 4-14, 2-84 x 3-50 
and 2-84 4-14 in, the smallest being a 
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four and the remaining two six- 
cylinder units. Thus the stroke is the 
same on the 60 and the 90, and the 
bore the same on the two six-cylinder 
engine rhis arrangement leads to a 
variety stroke:bore ratios in the 
order | 1-22 and 1-44:1, while the 
corresponding compression ratios are 
6-7, 6-75 and 6-73:1. With this number 
of variables, it is noteworthy that the 
same value of maximum b.m.e.p., 
125 lb/in*, is obtained in each engine, 
although at the speeds of 2,000, 1,750 
and 1,500 r.pm. The maximum 
powers are 60, 80 and 90 b.h.p. at 
4,000, 4,500 and 4,500 r.p.m. respec- 
tively. A new departure this year is 
that all three engines have a single 
horizontal S.U. carburettor which 
feeds through a_ water jacketed 
manifold 


Kieft 

Two sports engines designed for 
high output are worthy of examination. 
Both are offered for installation in 
Kieft car The first is the Coventry 
Climax, a four-cylinder engine of 1-098 
litres capacity, of 2-85in bore and 
2-625 in stroke. The engine is thus 
“over square” with a stroke:bore ratio 
of 0-93:1. At a compression ratio of 
8-8:1 the maximum power is 72 b.h.p. 
at 6,200 r.p.m. at which the piston 
speed is 2,700 ft/min. Specific power 
figures of 65-7 b.h.p/litre and 2-82 
b.h.p/in* piston area are obtained, the 
latter being quite moderate. The 
maximum torque of 641b-ft is deve- 
loped at 5,000 r.p.m., at which the 
b.m.e.p. is 1441b/in*, for a torque 
ratio of 1-04:1 at a speed ratio of 
1-24:1. 

A single overhead camshaft operates 
parallel inclined valves in wedge- 
shaped combustion chambers. An 
unusual drive is employed for the 
camshaft In this arrangement an 
intermediate shaft, parallel to, and 
gear driven from, the crankshaft, is 
coupled to the camshaft by a duplex 
chain, the tension of which is main- 
tained by an automatic tensioner. The 
intermediate shaft also provides the 
drive for the oil pump and distributor 
by normal skew gears. A “hunting 
tooth” is introduced in the timing 
drive. The main journals are 2-125 in 
diameter and the crankpins 1-75 in, so 
that the overlap represents 29 per cent 
of the main journal diameter, which 
even for three-bearing shaft indi- 
cates a rigid unit. The main and big 
end bearings are steel backed lead 
bronze 

The second engine, as yet in an 
early stage of development, is a fiat 
four with air cooling. It is based on 
proprietary units and has chain-driven 
twin overhead camshafts. There are 
independent cylinder barrels and 
heads for each bank. The heads carry 
particularly deep finning and are fitted 
with a central plug. Hairpin valve 
springs are used. Springs of this type 
are not infrequently employed on air- 
cooled engines because they can be 
arranged so as to be in the flow of 
cooling air and therefore do not over- 
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heat and lose temper. In addition, they 
tend to have a higher surge frequency 


than coil springs. 
Borgward 

Another engine providing points of 
interest is the Borgward, installed in 
the new Isabella model car. It is an 
O.H.V. four-cylinder water-cooled 
engine of 1-493 litres capacity; the 
bore is 2-95 in and stroke 3-33 in, for a 
stroke:bore ratio of 1-12:1. The com- 
pression ratio is 68:1. Maximum 
power of 60 b.h.p. is developed at 
4,700 r.p.m., at which the piston speed 
is 2,610 ft/min. 

An interesting feature is the manner 
in which the induction manifold is cast 
integral with and is entirely closed 
within the rocker cover. For easy 
adjustment of the push-rod operated 
valve rocker clearance, the ends of the 
rockers with the adjuster screws project 
through openings in the inclined side 
of the rocker cover. A removable cover 
plate is fitted and a similar one on the 
opposite side of the rocker cover gives 
access to the valve stems for insertion 
of the feeler gauge. A practical feature 
from the servicing aspect is the location 
of the oil filter. It is mounted high at 
the rear of the engine and, being a 
centre bolt unit, is most accessible. 


D.K.W. 

A three-cylinder two-stroke engine of 
0-896 litre capacity is the power unit 
for the D.K.W. The bore is 2-79 in 
and the stroke 2-99 in, giving a stroke: 
bore ratio of 1-07:1. With a compres- 
sion ratio of 6-5:1, the engine develops 
a maximum power of 34 b.h.p. at 4,000 
r.p.m., at which the piston speed is 
2,000 ft/min. The specific power is 
37-9 b.h.p/litre with piston loading of 
1-86 b.h.p/in?. 

On this unit the radiator is behind 
the engine, and the arrangement for 
driving the fan is interesting. From a 
pulley on the nose of the crankshaft, 
the drive is taken to an overhead shaft 
running the length of the engine and 
supported in a tunnel formed in the 
cylinder head. The fan is mounted on 
the rear end of this shaft. This system 
is also employed on the Fiat 500. Both 
installations have large area _ heat 
shields over the exhaust manifolds to 
prevent heated air from being passed 
through the radiator matrix. 


Diesel 

There is still little evidence of appre- 
ciable interest in the application of the 
diesel engine to private cars. Borgward 
showed an engine and Mercedes offer 
a diesel unit in their 1800 model; the 
only newcomer in this field is Standard. 
As an alternative to the 2-088 litre 
Vanguard engine, Standard Motor Co. 
Ltd. offer a diesel unit of 2,092 cm° 
capacity which develops 40b.h.p. at 
3,000 r.p.m., the maximum torque being 
85 lb-ft at 1,500 r.p.m. with a b.m.e.p. 
of 1001lb/in?. The piston speed at 
maximum power is 2,000 ft/min. Com- 
parable figures for the petrol engine are 
68 b.h.p. at 4,200 r.p.m. with 108 lb-ft 
maximum torque at 2,000r.p.m., the 
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equivalent b.m.e.p. being 128 lb/in?. 

The compression ratios are 17 and 7:1 

respectively. 

Petrol injection 

The advantages to be gained by the 
adoption of petrol injection in place of 
carburation are widely recognized, the 
principal ones being:— 

1. Higher power owing to the higher 
volumetric efficiency made possible 
by the elimination of the choke tube. 

2. Lower fuel consumption due to the 
improved distribution. 

3. Lower fuel consumption when using 
direct cylinder injection by employ- 
ing a non-homogeneous charge with 
a lower average mixture strength. 

However, the high cost of the equip- 

ment has retarded the application of 

the system to private cars. Because the 
designs of injection pump _ hitherto 
available necessitate an _ instrument 
standard of machining finish on the 
pumping elements, it has not been 
possible to compete with the car- 
burettor on an economic basis. Now, 

Automobile and Aircraft Services Ltd. 

of Kenton, Middlesex, have developed 

an injection pump and nozzle which, it 
would appear, can be produced at 
appreciably lower cost. 

The pump design eliminates the 
need for the extreme accuracy and the 
very fine tolerances required in the 
orthodox pump. Briefly, it consists of 
a piston operating in a cylinder housing 
from which it is supported by a 
flexible diaphragm. Trapped between 
the piston head and the underside of 
a pressure chamber into which the 
piston projects, is a ring of plastics 
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rnaterial. An orthodox delivery valve is 
located in the top of the pressure 
chamber and a spring loaded poppet 
type of inlet valve is located in the 
centre of the piston head. The timing 
for the closing of this valve during the 
delivery stroke can be varied by opera- 
tion of an external linkage. A cam and 
return spring control the piston in the 
orthodox manner. On the return stroke, 
petrol passes through the inlet valve to 
the pumping chamber, and as_ the 
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piston rises under the cam lift, 
the chamber volume is reduced by the 
combined action of the piston and by 
the inward distortion of the trapped 
plastics ring. 

With this construction, sealing of the 
pressure chamber does not rely on the 
fit of working surfaces. Provided it can 
be established that the sealing rings 
can be produced in quantity to suffi- 
ciently close tolerances on a functional 
specification and that these can be held 
stable under operating conditions, the 
pump is a most attractive design as it 
tends to economical production 
methods. The limited test results avail 
able to date concerning a 250cm/%, 





single cylinder, two-stroke engine are 
encouraging. Even so, some problems 
with regard to metering and control 
may still remain to be solved before 
this unit is satisfactory for general 
applications. 


Oil filter 

To satisfy the contentions of the two 
schools of thought on oi] filters, one 
supporting the full flow and the other 
the by-pass, it has been felt for some 
time that the ideal system would be 
one embodying both types. Hitherto, 
considerations of space required for 
their installation and of cost have pre- 
cluded their adoption. Now these 
objections appear to have been over 
come by a new filter, known as the 
Micro-Jewel, which was shown by The 
Parr Equipment Co. Ltd. of Kensing- 
ton. Outwardly there is no departure 
from normal filter design but the 
element is formed with two concentric 
fitting surfaces, pleated to increase the 
area. The oil being fed to the main 
gallery of the engine is filtered by 
passage through one of the surfaces, 
while a portion of the oil feed is bled 
off through the second surface to pro- 
vide by-pass filtration and is returned 
to the engine sump. 

Should the elements become choked 
through lack of servicing, relief against 
excessive pressure build up is provided 
by spring loading the cartridge element 
and allowing it to lift. Standard cart- 
ridges are used, the number employed 
in any filter being determined by the 
flow capacity required. When more 
than one is used, the cartridges are 
fitted end to end. 


CARBURETTORS AND INDUCTION SYSTEMS 


Wider Use of Thermostatically Controlled Hot-spot, and Improvements 
in Air Cleaning and Petrol Filtration 


URING the years immediately 
before and just after the last 


war, there was a_ tendency 
among some British engine designers 
to follow the American fashion in 
specifying carburettors with automatic 
chokes. From a study of the exhibits 
at the Motor Show, however, it seems 
that the automatic system has to some 
extent lost popularity in this country, 
for there were certainly fewer British- 
made engines so equipped. In 
America, however, the automatic choke 
is still almost universally employed. 
So far as could be ascertained on the 
stands, the only American cars fitted 
with hand strangler systems are 
Chevrolet, Willys and Ford. Most of 
the models of the other manufacturers 
are equipped with versions of the hot- 
air type of thermostatic control, in 
which the bi-metal thermostat spring 
is housed in a small chamber on the 
side of the carburettor. 
In most of these systems the bi- 
metal spring is linked to the strangler 
valve spindle in such a manner as to 


close the valve when the engine is 
cold. When the engine has been 
started up, hot air from a stove on the 
exhaust manifold is drawn by mani- 
fold depression through tubes and 
channels, over the thermostat spring, 
which then loses tension and opens 
the strangler progressively as _ the 
engine warms up. All versions of the 
system incorporate an automatic fast- 
idle mechanism. 

Although the return to hand 
stranglers on British cars may at first 
sight appear to be a retrograde step, 
there is good reason for it. Never- 
theless, it is surprising that the auto- 
matic choke with a manual over-ride 
has not been exploited, since this 
arrangement incorporates the best of 
both systems. In this country, it is 
not unusual for a car owner to drive 
only three or four miles to and from 
business each day. Under these con- 
ditions, a hand choke is preferable, 
providing it is used intelligently. How- 
ever, in America journeys of longer 
duration are more common; moreover, 


there is a marked trend in that country 
towards completely automatic controls 
for all purposes. 

As in previous years, the great 
majority of carburettors employed are 
of the open-choke pattern, and in the 
American and Continental cars all are 
of this design. Most are of the down- 
draught type, despite the _ trend 
towards lower bonnet-lines. America 
has led the way in the design of very 
short downdraught carburettors, and 
this will doubtless set the fashion. A 
number of models, including those of 
the Nuffield Organization, employ the 
S.U.  constant-vacuum — carburettor, 
either in the horizontal or semi-down- 
draught form. For the latter form, the 
standard horizontal carburettor is 
used, but it is tilted slightly down- 
ward at the outlet, with the float 
chamber kept in the vertical position. 
Almost all downdraught, open-choke 
carburettors with throttle bores larger 
than 30mm _ incorporate automatic 
economizer and accelerator pump 
systems. Where the hand strangler 





device is used, it is invariably linked 
with an automatic fast-idle system for 
warm-up. 

The American four-barrel, open- 
choke, downdraught carburettor, intro- 
duced two years ago on several of their 
higher powered V8 engines, continues 
to be standard equipment on a number 
of models. Some manufacturers, 
however, still employ the conventional 
twin-barrel instrument, possibly on 
account of its relative simplicity. The 
four-barrel carburettor is in effect two 
twin-barrel units side by side, but 
with a common float chamber. In each 
twin unit the throttle valves are 
carried on a spindle at right angles to 
the engine crankshaft. One pair of 
barrels, known as the primary car- 
burettor, operates over the cruising 
range, while the other pair, the 
secondary carburettor, is brought into 
action for full power at wide throttle 
openings at higher engine speeds. 

Change-over is effected by a second 
pair of valve plates fitted under the 
normal throttle valves of the secondary 
carburettor. These valve plates are 
offset-mounted on their spindle, which, 
on the end, has a weighted lever that 
holds them closed. Thus, even though 
the main throttles of the secondary 
carburettor are open, it will not come 
into action until the pressure differen- 
tial on the valve plates is sufficient to 
open them against the weight on the 
lever. The main throttle valves of 
both sections of the carburettor are 
linked together in such a manner that 
in any case the primary carburettor 
comes into action first. This arrange- 
ment is ingenious but somewhat 
complicated and may not be ideal 
from the servicing point of view. 

Pumps for the transfer of fuel from 
the tank to the carburettor continue 
to be mainly of the mechanically 
operated diaphragm type. They are 
bolted to the side of the engine crank- 
case and are generally directly actuated 
by an eccentric on the engine cam- 
shaft. This system is universal on the 
American cars that were exhibited. 
The majority of British and Con- 
tinental engines are similarly equipped, 
but some British cars are fitted with 
the S.U., electrically operated fuel 
pump. There is evidence that the 
position of the mechanical fuel pump 
on the engine crankcase is not all that 
might be desired. This is apparent 
from the various methods employed to 
keep the pump cool. In most instances, 
a reinforced asbestos sheet is used to 
protect the pump from heat radiated 
from the exhaust system. 

Increasing fuel volatility will tend to 
aggravate vaporization troubles, and 
no doubt most engine manufacturers 
are alive to this possibility. In certain 
installations, however, no attempt has 
been made to protect the fuel pump 
and the carburettor from radiated and 
conducted heat. In these circum- 
stances, vaporization troubles would 
seem to be unavoidable, but possibly 
there is greater need to guard against 
carburettor icing. In this country, 
there is an increasing tendency to use 
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reinforced asbestos shields between 
downdraught carburettors and _ the 
manifolds below, but on Continental 
cars, shields of sheet metal are more 
frequently employed. 

There is a marked trend towards 
the us¢ petrol filters. They are 
extremely useful, but liable to provoke 
vapour troubles unless suitably placed 
and protected from heat. Air filters 
and air silencers are now standard 
equipment on most cars, and several 
types are available. In some cases a 
silencer only is employed, but in 
others a combined silencer and oil 
bath air filter is fitted. Another 
arrangement is a combination of the 
two installed in series; that 1s, an air 
silencer fitted to the carburettor, with 
an oil bath air filter attached to the 
air entry end of the silencer. 

The Americans show great in- 
genuity in designing short oil bath air 
cleaners which surround the down- 
draught carburettor, thus reducing the 
overall height of the carburettor and 
air cleaner assembly. A good example 
of this layout is the Mercury Thunder- 
bird. The quick-release form of air 
silencer fixing, widely used on 
American cars, might well be employed 
to a greater extent in this country. 
Another development that might be 
followed is the total enclosure of the 
carburettor, inside the air cleaner, as 
exemplified by B.M.W. 

Induction system arrangements show 
wide divergencies of opinion among 
designers. Some are simple, others 
are complex During the last few 
years, there has been a_ marked 
increase in the popularity of the ther- 
mostatically controlled hot-spot. This 
was first used in this country by 
Vauxhall Motors Ltd. shortly before 
the war More recently, a number of 
British designers have followed suit, 
and the latest converts are the new 
Humber Hawk Mark VI and the 
Sunbeam Mark III. Last year, a 
thermostatically controlled hot-spot 
was introduced on the Hillman Minx 
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and Ford Prefect, while the arrange- 
ment was first adopted on the Standard 
Vanguard in 1951. 

In all variants of the scheme, a 
stainless steel flap is mounted in the 
exhaust manifold under the junction 
of the riser and gallery tract. This 
flap is offset on its pivot, the ends of 
which protrude through the casting. 
To one end is attached the centre of 
a coiled bi-metal thermostat spring, 
the other end of which is fixed to a 
pin on the manifold casting. Before 
the engine is started, the flap valve is 
held, by the thermostat spring, in the 
“cold” position in which it directs the 
exhaust gases through a jacket sur- 
rounding the junction of the riser and 
gallery of the induction tract. As the 
thermostat warms up, it releases the 
valve, which moves to the “hot” 
position. The exhaust gases are then 
deflected away from the induction 
manifold and directly into the exhaust 
down-pipe. When the valve is in the 
“hot” position, a bob-weight on the 
end of the spindle remote from the 
thermostat spring rests against a stop 
so that the spindle assembly does not 
rattle. 


Rootes Group 


Introduced earlier in the year, the 
latest Humber Hawk model is 
equipped with an entirely new four- 
cylinder, engine of 2,267cm? swept 
volume. It has overhead valves instead 
of side valves, as in the earlier engine. 
The carburation system, of course, is 
also quite different, the induction 
system now being of the four port, 
rake type, instead of the earlier two 
port unit with siamesed inlet ports. 
Both manifolds are now on the right- 
hand side of the engine and are of cast 
iron. The downdraught carburettor 
evidently has been designed against a 
background of cold starting tests at 
low temperatures. It is mounted on 
an induction gallery tract that rises 
sharply on each side of the junction 
of the riser and gallery. At this 


On the Renault 2 litre engine, an exceptionally robust heat shield is fitted between the 
carburettor flange and the manifold 
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junction there is a small well in the 
floor of the tract, from which the 
drain tube is taken. Following the 
usual Rootes Group practice, the drain 
tube is fitted with a non-return ball 
valve at its base. This gives a large 
area drain orifice, which closes when 
the engine is idling and running at 
small throttle openings. 

From each inclined gallery tract, 
the two inlet branches slope gently 
upwards to join the separate ports in 
the cylinder head. For the most part, 
the cross section of the branches is 
circular, but that of the gallery tracts 
is semi-circular. Surrounding the 
junction of the riser and gallery is a 
jacket, through which, during the 
warm-up period, hot exhaust gases are 
passed from the heat control valve 
below. Locating sleeves are fitted in 
the two intermediate ports to ensure 
proper alignment of the passages. This 
is a noteworthy feature. 

Directly beneath the _ induction 
system is the four port exhaust mani- 
fold. Its off-take to the down-pipe is 
in the centre, below the riser junction. 
The stainless steel flap of the thermo- 
statically controlled heat valve is 
mounted on a spindle that is parallel 
with the crankshaft and _ extends 
through the exhaust manifold casting. 
On the rear end of the spindle, the 
bi-metal, coiled thermostat spring is 
fitted. This spring is housed in a light, 
pressed steel cover to protect it from 
cool air currents. A weight is attached 
to the front end of the spindle to stop 
the flap valve and spindle from 
rattling. Following conventional prac- 
tice, the flap valve is mounted eccen- 
trically on the spindle, the larger area 
being below the axis. 

The carburettor is the latest Zenith- 
Stromberg DI-36 unit. This is a 
double venturi, downdraught instru- 
ment, complete with accelerator pump 
and economizer system. To eliminate 
undesirable movement of the float, 
and consequent flooding, when the 
carburettor is on flexibly mounted 
engines, a weight is mounted above 
the centre of the float lever pivot. A 
re-designed strangler and fast idle 
system provides for a sufficiently wide 
throttle opening for cold starting at 
temperatures as low as zero deg F, as 
well as progressive reduction of the 
throttle opening as the strangler is 
released. 

Air filtration is by means of a large, 
AC oil bath silencer and cleaner, 
attached to the side of the chassis. At 
the top of the silencer, a length of 
corrugated rubber hose sweeps from 
the front, back to the racquet-shaped 
air intake elbow-piece fitted to the top 
of the carburettor. Crankcase ven- 
tilation is effected by a tube leading 
from the top of the rocker cover into 
the intake elbow-piece. A reinforced 
asbestos shield is fitted between the 
carburettor and induction manifold 
flange, and extends forwards under- 
neath the carburettor float chamber. 
This assists in keeping the carburettor 
cool in hot weather. Further protec- 
tion is afforded by a thick, heat 
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insulator between the carburettor and 
induction flanges. As in all the Rootes 
Group models, an AC pump of the 
mechanical type supplies the fuel. On 
this model it is mounted on the left- 
hand side of the engine, and is there- 
fore remote from the exhaust 
manifolds. 

A model that has been awaited with 
considerable interest is the Hillman 
Minx Mark VIII. This vehicle is 
equipped with a new overhead valve 
power unit of 1,390 cm swept volume. 
The induction system is somewhat 
similar to that of the new overhead 


valve, Hawk engine. On the left-hand 


A thermostatically controlled heat valve is 
employed on the overhead valve engine for 
the Hillman Minx 


side is a Zenith 30-VI downdraught 
carburettor. It supplies mixture to 
the four port branch induction system. 
The cast iron induction manifold is 
above that of the exhaust. Separate 
castings are employed for each. The 
junction between the riser and gallery 
is jacketed for exhaust heating. A 
heat control valve with a thermostat 
spring of the conventional type is 
incorporated. 

In shape, the induction tract is of 
the straight rake pattern, the main 
gallery being tilted up a little at each 
end. The gallery is of semi-circular 
section, but the four port branches are 
circular and rise slightly to meet the 
cylinder block. Locating sleeves are 
carried in the abutting ends of the 
manifold and cylinder head ports. As 
in all Rootes Group models, a mani- 
fold drain tube is taken from the 
bottom of the riser T-junction, but the 
usual non-return valve is not incor- 
porated. As on the Humber Hawk 
and Sunbeam Talbot models, the 
carburettor is protected from radiated 
heat by an asbestos shield and an 
insulator under the carburettor flange. 
Special attention has been given to the 
cold start and drive-away conditions, 
and the interconnected strangler and 
fast idle system has been specially 
designed to provide the most satisfac- 
tory strangler opening and engine 
speed over the warm-up period. 


The new Hillman Husky is powered 
by a side valve engine, similar to that 
of the previous model of the Hillman 
Minx. A Zenith 30-VM-7 down- 
draught carburettor is employed. This 
is a simple carburettor with no accel- 
erator pump or economizer, but 
equipped with offset strangler valve 
and fast idle linkage for cold starting. 
The induction and exhaust manifolds 
are separate castings on the right- 
hand side of the engine. A two port 
branch pattern has been adopted for 
the induction system. It serves 
siamesed ports in the cylinder block. 
The riser junction is jacketed for 
exhaust heating and a thermostatically 
controlled heat valve is in the body of 
the exhaust manifold below. This 
form of mixture heating was intro- 
duced on the side valve Hillman Minx 
for the first time last year. The 
induction gallery is of rectangular 
cross section and the tracts curve in 
without abrupt bends towards the 
cylinder block. As on the previous 
side valve model, the mechanical fuel 
pump is on the right-hand side of the 
crankcase, and a T-type air silencer, 
strongly stayed to the cylinder head at 
each end, surmounts the carburettor. 

Also a newcomer, and a product of 
the Rootes Group, is the Sunbeam 
Mark III. This engine is basically 
similar to that of the Hawk model 
described above and has the same bore 
and stroke, but is designed to deliver 
an extra 10 b.h.p. Whereas with the 
Hawk engine the manifold is of the 
four port branch, rake pattern, the 
Sunbeam, which also has four ports, 
is a development of the previous 
Sunbeam Talbot system. 

On the Mark III, the induction 
manifold casting is of aluminium and 
is mounted above the cast iron exhaust. 
The induction tract is a combination 
of the twin-gallery and the four port 
branch designs; but whereas on the 
earlier model the four branches 
started to divide into pairs close to 
and on each side of the riser, in the 
new engine they divide on each side 
at a point some 4in from the axis of 
the riser. From the point of separa- 
tion, the branches rise slightly to the 
ports in the cylinder head. The tracts 
at the riser junction are rectangular in 
section, but gradually merge into 
circular form as they curve in towards 
the block. Sleeves are fitted to ensure 
true location 

As on the new Hawk engine, the 
junction of the riser and gallery is 
jacketed for exhaust gas heating, and 
a thermostatically controlled heat 
valve is incorporated in the exhaust 
manifold casting below. Here again, 
the carburettor is the new Zenith- 
Stromberg DI-36 downdraught unit. 
On top of it is fitted an air intake 
elbow of similar design. From this 
elbow, a long length of corrugated 
rubber pipe is taken over the top of 
the engine to the large, oil bath air 
cleaner, which is attached to the left- 
hand side of the engine compartment. 
Fuel supply is by mechanical pump, 
again on the left-hand side and remote 





from manifold heat. A_ reinforced 
asbestos heat shield is fitted in addi- 
tion to the thick heat insulator 
between the carburettor and manifold 
flanges. 

The induction system of the 
Humber Super Snipe is of the six port 
branch design, with the inlet valves of 
cylinders 2 and 3, and 5 and 6 next to 
one another; thus, the port branches 
that serve these valves are close 
together at each end of the manifold. 
The exhaust ports of cylinders 3 and 4 
adjoin one another, so the induction 
port branches of cylinders 3 and 4 are 
each flanked by exhaust ports. 

From the exceptionally short riser 
of the semi-circular section, cast alu- 
minium induction manifold, the two 
arms of the gallery slope upwards so 
that surplus fuel drains into the well 
under the riser. A drain tube, with a 
non-return ball valve in its base, is 
taken from the well. Since the engine 
is inclined in the longitudinal plane at 
an angle of some 5 deg in the chassis, 
the slope of the rear arm of the gallery 
is greater, relative to the cylinder head 
ports, than that of the front one. 
Therefore, the two rear port branches 
leave the gallery close to the floor level 
of the gallery tract, but the front pair 
leave at a higher level. This presents 
a rather out-of-balance appearance 
but the design is basically sound. 

Both manifolds are on the left-hand 
side of the engine, with the six-port 
exhaust manifolds below. The two 


castings are bolted together beneath 
the riser, and a thin plate of stainless 
steel is fitted between the two open 


Carburation is by a new 

carburettor, the 
which incorporates 
among other things, a new design 
of hand operated, semi-automatic 
strangler valve linked with a fast idle 
mechanism. A mechanical fuel pump 
is mounted on the right-hand side of 
the engine, remote from the exhaust 
system. Both the pump and the petrol 
filter are protected by reinforced 
asbestos shields. Ai filtration 1s 


flanges. 
Zenith-Stromberg 
DIV-42 unit, 


A conventional four-port rake type induction system 
porated on the Lanchester Sprite 
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effected by a large, cylindrical oil bath 
air cleaner fitted in a vertical position 
on the right-hand valance. A cor- 
rugated rubber hose connects it to the 
fabricated air intake elbow on the 
carburettor 


Lanchester and Daimler 
A new model incorporating some 
novel features is the 1,622 cm’ power 
unit of the Lanchester Sprite. It has 
a single downdraught carburettor, 
which supplies a four port branch 
induction tem of the straight rake 
type. In this instance, the port 
branches are close together in pairs, 
each pair being almost at the extreme 
ends of the induction gallery tract. 
The tract of circular cross section, 
and the branches leave the gallery at 
right angles to it and in the same 
plane. Below is the four port exhaust 
manifold [he two manifolds are 
connected to form a hot-spot immedi- 
ately below the riser. 

An interesting feature of the exhaust 
system is the arrangement of the 
porting. In order to obtain the maxi- 
mum extractive effect of the exhaust 
gases, the manifold contains two 
separate tracts, which terminate in a 
single flange with two orifices. One 
tract is connected to the head exhaust 
ports of cylinders 1 and 4, and the 
other to the ports of cylinders 2 and 3. 
Two separate down-pipes are taken 
from the exhaust manifold flange, but 
join a short distance from the flange 
connection; the pipe then extends 
back to single exhaust silencer 
beneath the floor behind the driver’s 
seat. 

The carburettor, a Zenith 36 VIS 
downdraught unit, is of the economizer 
type, with an _ accelerator pump, 
strangler valve and fast idle linkage 
for cold starting. An asbestos heat 
shield is placed between the car- 
burettor and the manifold. Fuel supply 
is by an AC mechanical pump, fitted 
to the left-hand side. An L-type air 
silencer is mounted transversely above 
the engine. A breather pipe is fitted 
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between the rocker cover and the 
carburettor end of the air silencer. 
External induction systems of the 
six port branch design are not widely 
used now on six-cylinder engines. 
The Daimler Co. Ltd. has, however, 
employed this arrangement on their 
six-cylinder engines for a number of 
years; and the two engines, of 3,468 cm? 
and 4,617 cm?, which are alternative 
power units of the new Regency model, 
are not exceptions. On both, the 
induction and exhaust manifolds are 
on the right-hand side of the engine, 
the induction being uppermost. How- 
ever, the two manifolds do not touch, 
but heat is supplied to the induction 
system by hot coolant passed through 
jackets cored almost the whole length 
of the induction manifold casting. 
Two §.U. horizontal carburettors 
supply the main induction gallery 
tract, which is straight and extends 
nearly the whole length of the engine. 
The cast aluminium induction 
manifold is of the classic straight rake 
pattern, the port branches being 
arranged in pairs. Each branch feeds 
an inlet valve port. Thus, each car- 
burettor supplies three cylinders, the 
spacing between them being such that 
the front carburettor is in the wide 
gap between port branches 2 and 3, 
and the rear carburettor between 
numbers 4 and 5. Port branches 1 and 
2, and 5 and 6, are close together and 
feed adjacent inlet valves. The main 
induction gallery is of circular cross 
section. From it, the six port branches 
slope down towards the cylinder head. 
A single, AC T-type air silencer is 
mounted along the top of the rocker 
cover, and an inverted Y-shaped air 
intake casting connects it with the 
intakes of the two carburettors. 
Although twin exhaust manifolds are 
employed, the two down-pipes meet a 
short distance from the engine and a 
single silencer is employed. Following 
the latest trends, the fuel tank is 
mounted behind the rear seat squab, 
and fuel is supplied to the carburettors 
by a mechanical pump on the left- 


On the 24 litre engine of the Riley Pathfinder, the twin, S.U. 
horizontal carburation system is retained 
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hand side of the engine. It is actuated 
in the usual manner by an eccentric 
on the camshaft. 


British Motors Corporation 

On the B.M.C. 1,489 cm! engine in 
the new Morris Oxtord, a conventional 
form of two port branch induction 
system is employed. It is served by an 
inclined, or semi-downdraugnht, S.U. 
carburettor. On the left-hand side of 
the engine, the induction and exhaust 
manifoid castings are separate units 
boited togetner at the riser junction to 
form a hot spot. The galleries turn in 
towards the cylinder head ports in 
fairly sharp curves, and the cross 
section is circular throughout. Air 
filtration is by means of a large, A.C. 
unit of cylindrical form. This unit is 
installed high up towards the rear of 
the engine compartment. To accommo- 
date tnis layout, a cast aluminium air 
intake connection of unusual shape 
connects the intake of the carburettor 
with the base of the air cleaner. A 
crankcase ventilation tube is taken from 
the rocker cover to the top of the air 
cleaner. To reduce transfer of heat 
from the manifolds to the carburettor, 
a thick heat insulator is fitted between 
the manifold and carburettor flanges. 
As in all the Morris products, the fuel 
supply from tank to carburettor is by 
an S.U. electric pump. 

An unusual feature of the system is 
the method of attaching the exhaust 
manifold to the down-pipe. The off- 
take for the exhaust manifold is just 
behind the junction of the rear port 
branch and the gallery. Instead of the 
conventional three or four bolt flange, 
the off-take walls are slotted and the 
down-pipe fits into it. Two clamping 
pieces are bolted round the off-take 
casting and tighten the slotted portion 
round the down-pipe to effect a seal. 

A similar arrangement has _ been 
adopted on the new Morris Cowley, 


The S.U., semi-downdraught carburettor and two port induction 
manifold on the B.M.C. engine as installed in the 


Morris Oxford 
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which has a B.M.C. engine of 
1,200cm°. Here again, a two .port 
branch induction manifold, feeding a 
pair of siamesed iniet ports, is boited 
to the exhaust manifoid at tne hot spot. 
The carourettor is an $.U. semi-down- 
draught unit and is fitted with an oil 
bath air cleaner. As in the Oxford, 
petrol is supplied to the carburettor by 
an S.U. electric fuel pump. The float 
chamber assembly is stayed by a 
pressed steel bracket to the main body 
of the carburettor. 

Alternative power units, 1,200 cm* 
or 1,500 cm, are oftered for the Austin 
Cambridge. Tney are B.M.C. units, 
and are virtually the same basic engine 
as in the Morris models. For both, the 
fuel system is the same, and the alu- 
minium induction and cast iron exhaust 
manifolds are on the left-hand side on 
each engine. The two galleries of the 
two port branch induction manifold 
are of circular cross section. ‘They slope 
upwards slightly as they leave the risei 
T-junction and turn sharply inwards 
with small radius bends to the cylinder 
head ports. Immediately under the 
riser, the induction and exhaust mani- 
folds are bolted together, and a hot- 
spot plate of stainless steel is clamped 
between them. The bolt flanges of both 
manifolds are open to allow the 
exhaust gases to play directly on the 
underside of the plate, so that any wet 
fuel that falls on the upper side is 
quickly vaporized. 

Mixture is supplied by a Zenith 
30-VIG downdraught — carburettor, 
which incorporates an economy system, 
for economical part-throttle running, 
together with an accelerator pump 
Cold starting is by means of a semi 
automatic strangler valve, with an 
interconnected fast idle system. A drain 
tube of small bore is taken from the 
induction tract at a point just to the 
rear of the riser junction, but a non- 
return ball valve is not incorporated. 


To prevent liquid fuel from running 
down into the suction advance, 
diaphragm chamber, the take-off union 
on the carburettor is taken from a point 
higher than the actual suction advance 
orifice adjacent to the throttle edge, a 
channel being cored for this purpose. 

The fuel tank arrangement ts unusual 
in that it is high up in the boot, so 
there is a slight gravity head at the 
mechanical fuel pump. This pump is 
near the front on the left-hand side ol 
the engine crankcase. A small tap is 
provided where the suction pipe from 
the tank joins the fuel pump; it can 
be turned off to prevent loss of fuel if 
the fuel pipe connections are loosened 
during servicing operations. Air filtra 
tion is by means of a small, circular oil 
bath air cleaner fitted directly on top 
of the carburettor. The connection 
between the exhaust manifold and the 
down pipe is similar to that of the 
Morris Oxford. 

On the new 2,639 cm* power unit of 
the Austin Westminster, the carbura 
tion system js a complete break-away 
from previous Austin practice. ‘The 
induction system is of the long internal 
gallery pattern, strongly reminiscent of 
some earlier Weslake schemes. Such a 
design was employed on the Armstrong 
Siddeley 16h.p. and 18h.p. engines, 
production of which has only recently 
been discontinued. The existing Arm- 
strong Siddeley Sapphire also incor 
porates an internal gallery with 
individual inlet valve ports, but in the 
Austin, the external jnduction manifold 
is of the two instead of the four port 
branch type. 

The induction and exhaust mani 
folds are on the left-hand side. A 
Zenith 42-VIS  downdraught' car 
burettor feeds a two port branch mani 
fold of cast aluminium. The track is of 
circular cross section and slopes up on 
each side of the riser T-junction and 
levels Out as it curves inwards to the 


In the Aquilon engine for the Vedette 55, a conventional cross 
over pattern induction manifold is employed in conjunction with 


a dual downdraught carburettor 





In this version of the B.M.C. four-cylinder engine, a Zenit! 
used in conjunction with a two port inductior 


cylinder head ports. A long straight 
passage, also circular in cross section, 
is cored in the angle between the top 
and left-hand side of the cylinder head 
to form the main gallery tract. From 
this tract, the six port ducts drop 
steeply to their inlet valves, so that the 
mixture is drawn up the slope of the 
external manifold tract to the main 
gallery, then falls to each valve. ‘The 
main gallery is partitioned in the 
middle, the partition carrying a balance 
orifice of some 41n diameter. 

There are two separate, three port 
branch exhaust manifolds, each leading 
down to an off-take flange positioned 
slightly to the rear of the centre of the 
engine. The eccentric arrangement has 
been adopted because the front mani- 
fold is a little longer than the rear one, 
the extension being used to provide a 
hot-spot for the induction riser. A large 
flanged boss on the manifold casting 
rises to meet another on the induction 
casting. Both flanges are open, and a 
steel plate is bolted between them. 
Since the hot-spot plate is above the 
path of exhaust gas flow through the 
manifold, a large scoop casting is 
attached to its lower face to ensure that 
sufficient heat is transmitted to it. As 
an additional aid to evaporation of the 
fuel, a perforated metal plate is bolted 
above the hot-spot plate. 

A manifold drain is taken from the 
floor of the tee, the drain pipe being 
led away from under the induction 
flange. Fuel supply to the carburettor, 
which is of the economizer and 
accelerator pump type, is by means of 
an A.C. mechanical fuel pump. This 
pump is on the right-hand side of the 
engine, and js thus remote from 
radiated heat from the exhaust system. 
An oil bath air filter is employed, with 
a racquet-shaped air intake. The small 
end of the intake fits over the car- 
burettor entry. Although twin exhaust 
manifolds are used, the down-pipes 
merge into one as they turn into the 
horizontal run to the exhaust silencer. 
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downdraught carburettor is 
d a thin-plate hot spot 


A sin 
fitted in 


version of this engine 1s 
new Wolseley Six-Ninety, 
but th rnal manifold is not used. 
Instead vin §.U. horizontal car- 
burettor together with distance 
piece bolted direct to the flanges 
of the main induction gallery. A 
cylindrica uir silencer is mounted 
longitudinally above the main induc- 
tion galler 1 large inverted Y-shaped 
duct connecting it with the air intakes 
of the carburettors. Here again, 
although twin exhaust manifolds are 
fitted, the join a single silencer. 


Armstrong Siddeley 
Armstr Siddeley Motors Ltd 
exhibited two versions of the Sapphire, 
one with a single and the other with 
twin carburettors. The single car- 
burettor del is unchanged so far as 


An inter 
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the induction svstem is concerned, the 
carburettor being a Zenith-Stromberg 
DAV-36, downdraught unit with a 
semi-automatic hand strangler and 
interconnected fast idle system. On 
the twin carburettor model, some 
detail changes have been made, one of 
which is the introduction of a tor- 
sionally rigid connection between the 
two Zenith-Stromberg DAA-36 down- 
draught carburettors, the distance 
between the throttle body centres 
being some 12in. This new connec- 
tion is manufactured by the Zenith 
Carburettor Co. Ltd. Attached to the 
inner protruding end of each throttle 
spindle is a universal joint of the steel 
disc type. These joints, in turn, are 
interconnected by a brass rod. This 
is a simple and effective arrangement, 
and a great improvement on_ the 
system of twin bell-crank levers and 
rods employed on the original version 
of the twin carburettor layout. There 
is a similar arrangement on the twin 
S.U. installation on the Bentley. 

The Armstrong Siddeley induction 
system, of somewhat tortuous appear- 
ance, is retained; but appearances in 
this instance are evidently deceptive, 
for the power output is surprising. 
With twin downdraught carburettors 
of only 36mm throttle bore, this 
3,435cm* unit delivers 150 b.h.p., 
which doubtless is sufficient for this 
application. However, there must be 
a lot of power in hand, should further 
development be required later. 

A six-port gallery tract is cored in 
the cylinder head. All the inlet ports 
leave the gallery at a slight angle to 
terminate at the inlet valve seat in 
each hemispherical cylinder head. It 
would be interesting to know what 
bearing, if any, the induction system 
design has upon the good reputation 
of these models so far as_ petrol 
economy is concerned. The gallery 
has a detachable partition at the 


juction gallery with an external two-port manifold is a feature of the new 
B.M.C. engine for the Austin Westminster 
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centre. A hole pierced in this par- 
tition forms the balance orifice. With 
the single carburettor installation, an 
external, four port branch induction 
manifold feeds the inner tract at 
points between cylinders 1 and 2, 2 
and 3, 4 and 5, and 5 and 6. The central 
hot-spot is water heated from the 
coolant system. 

On the twin carburettor model, 
however, separate induction castings 
are employed. These _ incorporate 
curved inverted Y-shaped channels, 
through which each carburettor feeds 
two ports to the main gallery tract. 
As in the single carburettor system, 
the main gallery is partitioned at the 
centre, where there is a balance orifice. 
The front carburettor feeds into the 
main gallery between the inlet ports of 
cylinders 1 and 2, and 2 and 3, while 
the rear one feeds between the inlet 
ports of cylinders 4 and 5, and 5 and 6. 
Hot spots are formed by water jackets 
round the inverted Y-piece castings. 
Separate air silencers of the AC, 
L-type are employed and are installed 
transversely. This arrangement is 
doubtless more satisfactory from the 
carburation viewpoint, although many 
manufacturers prefer to use a single 
air silencer with a connection across 
the carburettors. A mechanical fuel 
pump, mounted on the side of the 
engine remote from the exhaust mani- 
fold, is common to both Armstrong 
Siddeley models. 


Foreign exhibits 

An ordinary two port branch induc- 
tion system is employed on the Skoda 
1200, but the induction manifold is 
beneath the exhaust instead of above, 
as is the more common arrangement. 
A Solex horizontal carburettor feeds 
the circular section induction mani- 
fold, which, being below the axes of 
the inlet valve ports in the cylinder 
head, rises as it sweeps inwards to the 
head. The four port exhaust manifold 
above has a large flange on its under- 
side, which is bolted to a similar flange 
on the induction casting to provide a 
contact hot spot. There is something 
to be said for reversal of conventional 
manifold arrangement, for the induc- 
tion manifold probably keeps a little 
cooler than it would if it were above 


A thermostatically controlled hot-spot is employed in the side 
valve engine for the Hillman Husky 
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A rod and two flexible couplings connect the throttles in the twin carburettor installation 
of the Armstrong Siddeley Sapphire 


the exhaust. This is because con- 
vection currents tend to be cool below 
but hot above the exhaust manifold. 
From the horizontal, off-take flange at 
the rear, the down-pipe passes to the 
exhaust silencer. A long, metal air 
intake tube sweeps from the air intake 
of the carburettor, over the engine and 
to the oil bath air cleaner above the 
cylinder head. 

An unusual feature of the fuel 
installation is the situation of the 
petrol tank high up on the engine 
bulkhead. This gives a gravity feed 
to the carburettor. While this arrange- 
ment dispenses with a pump in which 
the fuel might be subject to pre- 
heating, there must be considerable 
pre-heating of the tank itself, particu- 
larly in hot weather. A bowl type 
petrol filter is attached to the petrol 
inlet of the carburettor. 


Mercedes Benz 

Last year, Mercedes Benz exhibited, 
among other models, the 300 Series, 
six-cylinder engine with twin, Solex 
single barrel downdraught carburettors. 
This year, the 300b, a similar engine of 
2,996 cm’, was shown. It has twin, 
Solex dual downdraught carburettors. 
Interesting features include _ starter 
carburettor units, thermostatically 
controlled by a coiled bi-metal spring, 
and a solenoid-operated float chamber 


vent to ease hot-starting difficulties in 
warm climates. The induction layout 
is of the four port pattern, the inter- 
mediate branches feeding siamesed 
inlet valve ports, and the end ones 
supplying single ports. Thus, each dual 
carburettor feeds three cylinders 
through its own separate induction 
manifold, the riser tee of which is 
jacketed for exhaust heating. The design 
of the air cleaner installation 1s most 
commendable. Both air filter units are 
in a long chamber which has little 
depth, and fits well down on the car 
burettors. Each exhaust manifold is 
connected to a separate silencer. 

Also shown for the first time at Earls 
Court, the Mercedes Benz 300SL is the 
only touring car in production that is 
equipped with petrol injection, instead 
of the conventional carburation system 
This six-cylinder engine, of 2,966 cm* 
is installed at an angle from the vertical 
as viewed from the front so that it lies 
partly on its left side. The inlet and 
exhaust manifolds are on the right- 
hand, or upper side, with the inlet 
above that of the exhaust. Being some 
4in jn diameter, the inlet manifold is 
large, but the branches are of more 
usual size for an engine of this capacity. 
From the main inlet tract, the branches 
sweep up over the engine to the 
cylinder head ports. The tracts are of 
round section throughout and are 


The extremely neat air cleaner installation over the twin, dual 
downdraught carburettors of the Mercedes Benz 300b 





A large 
placed 
exhaust 


fabricated from sheet metal. 
heat shield of aluminium is 
between the inlet and 
manifolds. 

The Bosche injection pump is of the 
orthodox jerk-pump pattern, such as is 
employed in diesel installations, but 
with the additional metering control 
mechanism necessary for the constant 
volume cycle. It is fitted on the left 
or underside of the crankcase, and is 
driven by a shaft from the front of the 
engine. On the same side are the injec- 
tion nozzles mounted on the cylinder 
block, just below the cylinder head 
joint. The sparking plugs are above 
them in the cylinder head. While the 
injection system undoubtedly contri- 
butes towards the high power deve- 
loped by the engine, the installation 
must be cogtly. It seems questionable 
whether it would not be economically 
better to employ an engine of slightly 
larger capacity to obtain the necessary 
power, and use a conventional multiple 
carburation system. 


Fiat 

On the Fiat 500, a two port branch 
induction system is used, the induc- 
tion being above the exhaust. The 
two manifolds are cast integrally and 
a hot spot is formed at their junction. 
A circular section induction tract 
slopes downwards from the riser tee, 
and turns in gentle curves towards the 
cylinder head. Mixture is supplied by 
a Weber downdraught carburettor. 
A metal heat shield is clamped 
between the carburettor and induction 
manifold flanges. The exhaust mani- 
fold extends outwards beyond the 
induction, and the off-take flange is 
located in the centre of the manifold 
casting. A small, cylindrical air 
silencer is connected to the car- 
burettor inlet by means of a curved 
metal tube. 

On the Fiat 1900, a totally different 
system is employed. A Weber dual 
downdraught carburettor is used. The 
induction arrangement is the classic 
Ricardo design, and _ the throttle 
spindle of the dual carburettor is at 
right angles to the engine crankshaft. 
Each throttle barrel supplies a separate 
tract, the barrel nearest the engine 
feeding cylinders 2 and 3, the outer 


in the new overhead valve engine installation for the Humber 
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one cylinders 1 and 4. The tracts are 
of circular cross section, and slope 
downwards from the riser tees to the 
cylinder head inlet ports. In _ this 
instance, the induction and exhaust 
manifolds are separate castings bolted 
together at the centre to form a hot 
spot. Heat protection is afforded by 
a metal heat shield between the car- 
burettor and induction flanges. A 
cylindrical air silencer is mounted 
longitudinally above the cylinder head, 
and a metal pipe leads down to the air 
intake of the carburettor. 


American Ford Thunderbird 

An interesting example of American 
sports car design is the Ford Thunder- 
bird. This is powered by a version of 
the Ford, overhead valve, V8 engine of 
3,910 cm* capacity, and is fitted with a 
four barrel downdraught carburettor of 
Holley manufacture. The power unit is 
of a compact and ingenious design of 
the high standard usually associated 
with Ford engineering. As in nearly all 
American V8 engines, the induction 
system incorporates a number of 
coolant and exhaust hot-spot induction 
tracts, all within a single casting that 
bridges vee between the two 
cylinder heads. 

The induction tract arrangement is 
unusual. Instead of the inlet ports in 
the cylinder heads being side by side, 
as in conventional V8 practice, they are 
one the other in pairs. The 
induction manifold casting has been 
arranged accordingly, but it remains a 
most complicated casting, full of cross- 
over induction tracts, exhaust and 
coolant channels. Instead of the usual 
dual downdraught carburettor, a four- 
barrel instrument is now employed. 
With this arrangement the left-hand 
pair of throttle barrels feed the two 
upper branch ports at the rear and the 
two lower ones at the front. Con- 
versely, the right-hand pair of throttle 
barrels supply the two upper ones at 
the front and the two lower ones at the 
rear. 

Since the inlet valve ports in the 
cylinder head are one above the other, 
the upper one has to turn sideways in 
the casting and down to meet its inlet 
valve, while the lower one turns side 
ways and upwards. 


tne 


above 


Hawk, flexible hose is employed in the air intake system 
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In addition to the induction tracts, 
there is on each side of the manifold 
casting a single exhaust duct branch, 
through which, during warm-up, 
exhaust gases are passed to the hot-spot 
jacket round the riser. A thermostatic- 
ally controlled heat valve, in the right- 
hand exhaust manifold, ensures that 
the gases are directed through the hot- 
spot jacket until normal running tem- 
perature is reached; after this they are 
passed into the exhaust system. 

Yet another channel in the manifold 
carries the hot coolant from each 
cylinder head to the radiator. This duct 
runs transversely from one cylinder 
head to the other, the outlet being in 
the middle of the front of the manifold 
casting. 

The vehicle has an extremely low 
bonnet line, and the design of the oil 
bath air cleaner, which fits right down 
over the carburettor and surrounds it, 
is admirable. On this model, separate 
exhaust manifolds on the outside of 
each cylinder head lead down to indi- 
vidual exhaust silencers. The car- 
burettor incorporates the — usual 
American type of hot air, automatic 
choke. 


Vedette 55 


Exhibited at the London Motor 
Show for the first time was the new 
Ford S.A.F., 2,353 cm5, V8 engine in 
the Vedette. Its carburation system 
follows conventional practice. A dual 
downdraught carburettor is mounted 
on the induction manifold casting, the 
throttle barrels feeding the inner pair 
of port branches on one side and the 
outer pair on the other. In_ this 
instance, the port branches are side by 
side, as in previous Ford practice, 
instead of being one above the other, 
as in the overhead valve engine in the 
Ford Thunderbird, which has already 
been described. 

The carburettor is a Zenith dual 
downdraught unit, but with a Solex 
type of starter unit behind its body. 
This starter carburettor is operated by 
a cable control in the usual manner. A 
small cylindrical air cleaner is fitted 
directly on the carburettor entry. Fuel 
supply is by a mechanical fuel pump, 
high up on the right-hand side at the 
rear of the engine. 


This oil bath air cleaner surrounds the body of the carburettor on 


the Ford Thunderbird 








NOVEMBER 24, 1954 


HILE it would be premature to 
Wise that friction clutch design 

as applied to British cars has 
reached finality, it was evident from the 
examples seen at this year’s exhibition 
that incentive to improvement has been 
lacking. The large majority of clutches 
differ little, if at all, from those fitted 
to vehicles shown at Earls Court a year 
ago. These remarks, of course, apply to 
the single dry plate type, with a coil- 
spring loaded pressure plate, and a 
driven plate with or without a flexible 
centre incorporating steel springs or 
rubber to absorb transmission vibra- 
tions. Apart from these main features, 
there is a choice of certain details to suit 
different preferences and applications, 
but in most cases these, too, have for a 
long time fulfilled their functional 
requirements without important 
changes. Judging from the cars exhi- 
bited, two of the main tendencies noted 
last year have extended. One is the 
increased adoption, either as standard 
or alternative provision, of transmission 
systems that eliminate the need for a 
friction clutch altogether. The other is 
the substitution of hydraulic, in place of 
mechanical, clutch operation; a develop- 
ment applied to many foreign as well as 
British-built cars. 

Even in cases where the clutch pedal 
is located conveniently close to the 
clutch withdrawal mechanism, and only 
a simple form of mechanical linkage is 
required, allowance has to be made to 
accommodate rocking movements of 
the engine, clutch and gearbox unit on 
their flexible mountings. Mechanical 
linkages are liable to cause rattles and 
lost motion, particularly as a result of 
wear. They also require lubrication and 
occasional renewal of bearings or 
bushes, and alternative provision has to 
be made to suit right- and left-hand 
drives. 

With the hydraulic type of control, 
these troubles are, of course, entirely 
avoided, since actuation of the clutch 
withdrawal mechanism is effected by a 
hydraulic slave cylinder, which can be 
mounted in any appropriate position on 
the clutch bell housing or gearbox. A 
flexible pipe is the only connection 
between the clutch and the hydraulic 
master cylinder operated by the clutch 
pedal. The equipment occupies little 
space, provides positive and practically 
frictionless operation and requires no 
lubrication. 

The operating equipment for the 
Girling hydraulic clutch fitted on many 
British cars is extremely simple. It 
comprises a pendant clutch pedal, 
master cylinder, slave cylinder, flexible 
pipe and fluid reservoir. For light cars, 
the master cylinder and reservoir form 
a combined unit, with the plunger con- 
nected directly tc the pedal. The slave 
cylinder is designed for mounting on 
the bell-housing. For larger vehicles, a 
separate fluid reservoir is provided and 
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the slave cylinder is of the flange-fixing 
type normally mounted on a_ bracket 
adjacent to tne bell housing. In both 
applications, movement of the maste: 
cylinder plunger first shuts off the 
supply from the reservoir, and then dis- 
places fluid tnrough the pipe connec- 
tion to actuate the slave cylinder piston 
and withdraw the clutch. 

Though similar in operating prin 
ciple, the Lockheed equipment intro- 
duces the advantages of simplicity and 
low cost by combining the master 
cylinder with that used for applying 
hydraulic brakes. ‘The two cylinders 
form a compact unit that has separate 
fluid reservoirs but a common filler. 
here are, of course, separate outlet 
connections for clutch and brake actua- 
tion. The slave cylinder is flange- 
mounted and usually has a direct, push 
rod connection to the withdrawal lever. 

From the maintenance standpoint, 
these hydraulic systems are un- 
doubtedly attractive. They should 
function satisfactorily for long periods 
with a minimum of attention, provided 
care 1s exercised to guard against entry 
of air into the master cylinder, Air will 
enter, of course, if the level of the fluid 
in the reservoir be allowed to fall too 
low, or should any portion of the 
system be disconnected. If it does enter, 
bleeding of the system becomes neces- 
sary. Important requirements are that 


Girling hydraulic slave cylinder for clutch 
withdrawal on the A.C. Ace 


only fluid recommended by the makers 
be used and that it is clean. 

Few examples of the centrifugal type 
of clutch were seen in the exhibition. 
The 9} in diameter unit, used in con- 
junction with an electrically controlled 
pre-selector gearbox on the Armstrong 
Siddeley Sapphire, is an_ optional 
feature and was described in the 
January 1954 issue of Automobile 
Engineer. It is of the Newton Bennett 
type but, with the exception of the 
Newton cushion clutch plate, is pro 
duced by the chassis manufacturers. 


A Borg and Beck centrifugal clutch 
has been specially developed for, and is 
an essential feature of, the Manumatic 
control produced by Automotive Pro 
ducts Co. Ltd. As is well known, this 
control eliminates the clutch pedal and 
enables an inexperienced driver to 
make an absolutely smooth and shock- 
less gear change simply by movement of 
the gear lever. The change is effected by 
the combined action of vacuum servos 
that utilize the suction from the engine 
induction system (under control of a 
solenoid actuated valve, a control valve 
and synchronizing switch) to actuate the 
clutch and throttle. Though centrifugal 
in action, the clutch is also provided 
with a normal release lever mechanism 
to permit the engine to be started either 
by towing the vehicle or by coasting 
down a gradient. Provision is made 
whereby the release bearing may be 
moved rearwards, so that the load it 
applies to the release levers below a 
certain engine speed is relieved. In 
these circumstances, the clutch 1s 
allowed to engage in the normal manner, 
irrespective of the fact that the centri- 
fugal elements are in the disengaged 
position. This control is operated by 
a hand lever, and after the engine has 
been started the system can be returned 
to automatic actuation. In its latest 
form, the equipment has the control 
valve and other features, except the 
clutch servo and vacuum reservoir, 
combined in one. 

The interest created by the recent 
introduction of electromagnetic types 
of clutches may have aroused expecta 
tions that they would appear at the 
Show. However, none was exhibited, 
but it was learned that the British 
example, the Smith Eaton unit, is 
undergoing exhaustive tests. Although 
it is giving very promising results, it 
has not yet been adopted for any stan- 
dard production vehicle. The engage- 
ment of this type of clutch, it will be 
remembered, depends upon __ the 
gripping action on the driven plate of a 
magnetic field passing through ferro- 
magnetic particles, the whole unit being 
contained within the engine flywheel. 
A solid, non-slip drive, unlike that 
afforded by the fluid flywheel, is 
obtained, but when the gear shift lever 
is moved initially to make a gear 
change, the current giving rise to the 
magnetic field is switched off and 
complete disengagement results. 

Acting also on the electro-magnetic 
principle, the Ferodo magnetic clutch 
developed in France is under test by 
Renault, and it is expected that it will 
be available as optional equipment for 
this make of car early next year. The 
Ferodo unit differs from the Smith 
Eaton one in that it is more like a con- 
ventional clutch and the presser plate 
is actuated by magnetic force instead 
of coil springs. 

Differences of 


opinion persist as to 





relative merits of moulded and 
woven asbestos-based materials for 
clutch disc facings. However, both 
varieties continue to be produced by the 
majority of makers in order to comply 
with the demands of chassis manufac- 
turers and to meet the requirements of 
different applications. There appears to 
be an increasing preference for the 
moulded facing for light and medium 
powered cars, and a number of new 
types, both metallic and non-metallic, 
in this category have recently been 
introduced. The metallic types, of 
course, have brass wire reinforcement. 
Of the non-metallic materials, the latest 
product of Mintex and Ferodo have 
shredded asbestos moulded with other 
materials, and are said to combine 
better anti-slip and good wearing pro- 
perties. They also possess a degree of 
flexibility which reduces the liability to 
fracture when being riveted to discs. 


the 


HILE there is at present no 
sign that automatic transmis- 
sions will be widely employed in 


British made cars in the near future, 
there is a definite trend towards the 
employment of an overdrive, either as 
a proprietary unit in conjunction with 
the normal gearbox or incorporated in 
the gearbox. In the British quantity- 
produced cars in which an overdrive is 
offered as a standardized or as an 
optional fitting, the Laycock-de-Nor- 
manville unit, with its well known 
semi-automatic control, is the pro- 
prietary unit most commonly employed. 
Only in rare instances is an overdrive 
unit offered as additional equipment on 
American vehicles. 

Hitherto, automatic transmissions for 
British cars have been based mainly on 
American designs, and have been avail- 
able only on cars with engines of more 
than three litres capacity. Therefore, the 
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The Borg and Beck ‘A’ type range of standard clutches and driven plates covers 6} in to 11 in 
diameter units suitable for modern private cars 





GEARBOXES 


Increased Popularity of Overdrive Units 


mission with an over-riding 
employed in the new 1} litre 
Sprite, is a development of 
considerable interest. There is a definite 
demand for two-pedal control in low 
and medium powered cars. This demand 
can be met either with an automatic 
transmission or an automatic clutch 
linked operationally to a conventional 
synchromesh gearbox. 

There are a number of automatic 
clutches litable for semi-automatic 
transmission systems. Of these units, 
perhaps the one in the most advanced 
stage of development is the Manu- 
matic control. This unit, which is 
based on a centrifugal clutch and a 
vacuum operated withdrawal mech- 
anism was described in the February 
1953 issue of Automobile Engineer. 

Another is the Ferlec magnetic 
clutch, introduced at the Paris show 
this year his unit is manufactured 


Hobbs tran 
control, a 
Lancheste1 


On the M.G. Magnette the gear shift control is carried in a turret at the rear end of the 
gearbox assembly 


by Ferodo, Avenue de la Grande 
Armée, 64, Paris. Like conventional 
clutch units, it has a presser plate and 
a driven plate faced on each side with 
a metallic friction material, but the 
presser plate is actuated by an electro- 
magnet instead of coil springs. The 
clutch is disengaged by breaking the 
electro-magnet circuit. 

The same manufacturers have 
developed a centrifugal clutch for 
semi-automatic control systems. This 
unit is called the Gravina. It is in- 
genious, though perhaps a little 
complicated. The carrier for the 
centrifugal weights has a relatively 
low polar moment of inertia. It is free 
to rotate or to remain stationary 
independently of the remainder of the 
unit, except in as much as it is con- 
strained by a friction clutch that locks 
it to the cover of the unit. An electro- 
magnet is used to disengage this fric- 
tion clutch and slow down the rotating 
weights during gear changes. 

The four forward speed and one 
reverse gearbox in the Aston Martin 
DB3S competition car is operated by 
a central, remote control shift mech- 
anism. This gearbox, with ratios of 
10-8:1, 6-97:1, 469:1, 3-727:1 and 
10-88:1 in reverse, replaces the five- 
speed transmission used on the original 
DB3 vehicle. It is similar in basic 
design to the units used in the older 
Aston Martin models, except that the 
gears are carried on needle roller bear- 
ings instead of bushes. In all Aston 
Martin and Lagonda gearboxes, needle 
roller bearings are employed to carry 
the layshaft cluster. Additional support 
is afforded to both the mainshaft and 
the layshaft by intermediate roller 
bearings. 

The David Brown model $532 gear- 
box has five forward speeds and one 
reverse, top gear being an overdrive; the 
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The Hobbs hydraulic unit assembly 


box ratios are: fifth 0-825:1, fourth 
1:1, third 1-195:1, second 1-73: 1, first 
2-7:1 and reverse 2-31:1. All forward 
gears except first have inertia lock syn- 
chromesh engagement. First gear is 
engaged by means of a sliding, toothed 
clutch, and reverse is a crash engaged 
sliding spur gear. This gearbox is 
designed for use with a gear lever 
mounted either at the rear of the box or 
mid-way along its offside, or with a 
steering column control. The gear case 
is of aluminium and is split in the plane 
of the axes of the main and layshafts. 
It has an integral clutch housing, and 
an intermediate web is incorporated to 
carry the mainshaft centre bearing. 
The case hardened, En 36 mainshaft 
is carried in roller bearings at the front 
and intermediate positions, and in a 
deep-groove ball bearing at the rear. To 
save space, the shaft is shouldered and 
forms the inner race of the intermediate 
roller bearing which is retained by a 
case-hardened steel washer. The 
forward gears on the mainshaft are each 
carried on two rows of needle roller 


The fifth speed in the David Brown $532 gearbox is an overdrive 


and is at the rear 
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bearings separated by hardened steel 
distance rings. 

A case hardened, En 36 primary shaft, 
integral with its gear, is carried in a 
deep groove ball bearing in a housing 
insert in the front wall of the case. The 
inner race of the bearing is pulled up 
against the front face of the gear by a 
left-hand threaded nut, and the outer 
race is retained by the front cover. This 
cover is spigoted into the housing and 
bolted to the front wall of the box. 

At the rear end of the primary shaft 
is a cylindrical extension. It is counter- 
bored to form the outer race of the 
bearing in which the front end of the 
mainsheft is carried. Fitted over this 
extensioa is the integral cone and tooth- 
ring of the synchro unit. There are 39 
teeth at 13 D.P. Six slots are machined 
on the end of the extension and in them 
register internal dogs in the cone and 
tooth-ring component. Also in the bore 
of this component is a groove to receive 
a snap ring which, before assembly, is 
placed in a groove round the extension 
and which springs into position when 
the unit is assembled. 

The cast aluminium-bronze synchro 
cups also have tooth rings round them 
and are floating on the cones. They are 
prevented from rotating relative to the 
mainshaft by three En 36 saddles. The 
ends of these saddles extend into slots 
in the cups on each side of the centre 
component of the synchro unit. In the 
centre of each is a hole, in which is 
housed a 3’; in diameter ball. This ball 
registers in a detent in the internally 
toothed sleeve member that surrounds 
the assembly. It is free to roll on the 
outer end of a spring-loaded, hardened 
steel plunger in a radial hole in the 
centre component of the synchro unit 
The saddles, of course, are each housed 
in a slot formed by omitting one tooth 
from the periphery of the centre com 
ponent. During the initial movement of 
the sleeve to engage the gear, the 
assembly comprising the synchro unit 
is moved axially. The three saddles push 
the cup into engagement with the cone, 
and when synchronization is effected, 
the sleeve rides through the teeth round 


The Rolls-Royce transmission, like all 


the cups and engages those round the 
cone. Since the cone and cup included 
angles are 14 and 14} deg respectively, 
contact first takes place at the small end 
and gradually spreads across the whole 
surface as the cones deflect to bed in 
No doubt, this arrangement gives a 
snap disengagement action as well as 
smooth engagement 

In principle, the other synchro units 
are the same The unit between the 
second and first speed gears has a 
synchro cone and cup for the second 
speed gear only; first speed is engaged 
simply by sliding the sleeve member to 
the rear into engagement with a tooth 
ring integral with the first speed gear. 
There is a single unit for the overdrive 
gear towards the rear end of the box, 
and reverse gear is integral with the 
sleeve of the overdrive synchro unit. 

The speedometer wheel is mounted 
behind the rear mainshaft bearing and 
a forward extension of it carries a muff 
through which the oil passes from the 
pump via a filter to an axial hole in the 
mainshaft. From there it is distributed 
to the needle roller bearings that carry 
the mainshaft gears. There is a relief 
valve on the delivery side of the pump. 
A magnetic plug is fitted to the gearbox 
to collect any ferrous particles in the 
oil. 

The En 36, hollow layshaft cluster is 
mounted on two double-row roller bear 
ings round each end of a dead shaft 
The rollers are in diameter. Axial 
thrust is taken by a phosphor bronze 
thrust washer at each end. There are 
two gears integral with the cluster and 
the remainder are pressed-on and dog 
driven. The reverse idler is pressed and 
keyed on to its spindle, which is carried 
in a flanged phosphor bronze bush at 
each end. Interposed between the 
flanges of the bushes and the idler are 
case hardened En 34 thrust washers 
The end of the spindle is slotted to 
drive the gear type oil pump 

On the Austin Westminster, the four 
forward and one reverse synchromesh 
gearbox gives the following overall 
ratios: 12-962:1, 8-055:1, 5-61:1 and 
3-91:1, reverse being 17-568:1. A 


other automatic units, 


requires skilled attention if maintenance is necessary 





steering column control is employed. 
The synchromesh units incorporate an 
inverted lock form of baulk ring deve- 
loped by the British Motor Corpora- 
tion. With this arrangement, there are 
three bevelled lugs projecting at right 
angles from the die-cast aluminium 
bronze check ring. These block the 
passage of the coupling sleeve to 
prevent engagement of the coupling 
dogs until complete synchronization 
has been effected. The speed of engage- 
ment is related directly to the pressure 
exerted on the gear lever. 

A new feature on the Sunbeam 
Alpine is a Laycock-de-Normanville 
overdrive unit, which is also available 
as an optional fitting on all other models 
of the Sunbeam range. Without the 
overdrive the overall ratios are: 3-90: 1, 
5-811:1, 9-63:1 and 12-43:1. When the 
overdrive is fitted, the axle ratio is 
lowered slightly to give better accelera- 
tion in normal top gear, and the gear 
ratios on the saloon and convertible are 
3-28:1 (overdrive), 4-22:1, 6-297:1, 
10-434: 1 and 13-455:1. With the close 
ratio gearbox of the Alpine model, the 
ratios are as follows: 3-28:1, 4-22:1, 
5-61:1, 9-24:1 and 11-94:1. The over- 
drive, which is solenoid operated, is 
controlled by a switch situated on the 
base of the steering column boss. 

The Laycock-de-Normanville over- 
drive, now available on the Jaguar 
Mark VII type M saloon, is mounted 
directly on the output shaft of the four- 
speed gearbox. It is employed in con- 
junction with a rear axle that has been 
modified to give a ratio of 4-55:1 
instead of 4-27:1. This is likely to 
improve top gear acceleration by 
approximately 10 per cent. An over- 
drive ratio of 3-538:1 has been adopted, 
and the centrifugal governor switch is 
set to engage the overdrive auto- 
matically whenever 36m.p.h. _ is 
exceeded in top gear. The translucent 
plastics lever of the manual control 
switch of the overdrive unit is on the 
facia panel. 

A new feature of the Bristol 405 
saloon is that it is equipped with a 
Laycock - de - Normanville overdrive. 
This unit is bolted directly on to the 
four-speed synchromesh gearbox. The 
overall ratios are: 15-21:1, 7-71:1 


This sectioned gearbox for the Mark Vil Jaguar was exhibited 
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In the well known Morgan chassis, the gearbox is installed some distance behind the clutch 
and engine 


and 12-20:1 in reverse, 
and the overdrive ratio is 3-28:1. A 
lightly toggle switch on the 
instrument panel operates the overdrive 
solenoid unit, the switch being held on 
by a smaller solenoid which releases. it 
if top gear disengaged. 

The synchromesh gearbox of the 
Wolseley Six-Ninety gives the follow- 
ing overall ratios: 13-59:1 8-45:1, 
5-88: 1 end 4-1:1, reverse being 18-4: 1. 
This gearbox, following the B.M.C. 
trend of rationalization, is similar to 
the one employed on the Austin West- 
minster. In fact, certain components 
are directly interchangeable. The light 
alloy extension on the rear of the gear 
box casing carries a plain bearing in 
which is the propeller shaft sliding 
joint. On the outside of the extension 
are machined two flats to seat on the 
rubber-to-metal bonded mountings. 

The Hobbs automatic transmission 
with an over-riding control is employed 
in the Lanchester Sprite. It has been 
developed jointly by Hobbs Transmis- 
sion Ltd. and the Lanchester Motor Co 
Ltd. The basic principles of this type 
of unit outlined in the 1953 
London Show Review issue of Auto- 
mobile Engineer. Its main elements 


5-46:1, 4-22:1 


loaded 


were 
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Co. Ltd. 


have not been changed. They are: two 
friction clutches, a compound epicyclic 
gear and a series of friction brakes 
which, in conjunction with the clutches, 
control the selection of the four forward 
ratios and reverse. Detail modifications 
have been made to the _ hydraulic 
system that actuates the clutches and 
brakes. The overall ratios are: 16-83: 1, 
9-77:1, 672:1, 444:1 and _ reverse 
21-0: 1. 

On the Buick Series 61, a synchro- 
mesh gearbox is available as an alterna- 
tive to the Dynaflow automatic trans- 
mission. This synchromesh gearbox is 
larger and slightly different in design 
from the one used in the earlier models. 
The gear ratios are 2-39:1, 1-53:1, 1:1 
and reverse 2-53: 1. 

The primary gear shaft extends for- 
wards and its front end is carried in a 
single-row ball bearing in the rear end 
of the crankshaft. Support for the gear is 
afforded by a ball bearing in the front 
wall of the box. Its rear end is counter- 
bored to receive the fourteen rollers of 
the bearing in which the front end of 
the mainshaft is carried. The rollers are 
retained by a washer and snap ring. At 
the other end, the mainshaft is carried 
by a ball bearing in the rear wall of the 
box. The layshaft cluster is on two 
roller bearings on a dead shaft, which 
is located by a pin driven into a 
diametral hole at the rear of the shaft. 
A tubular spacer and two thrust 
washers round the shaft separate the 
roller bearings, and a retaining washer 
at the outer end of each bearing holds 
the rollers in position. Axial thrust is 
taken by a bronze washer at each end. 

As with the layshaft gear, the reverse 
idler is carried on a pinned shaft, and 
the bearing arrangement is similar. The 
second speed gear is bronze bushed 
and is mounted on the mainshaft 
between a shoulder and a thrust washer 
retained by a snap ring. Splined on the 
mainshaft, to the rear of the second 
speed gear, is the first and reverse slid- 
ing gear. It can be moved forwards to 
engage the layshaft gear for first speed 
or rearwards to engage the reverse idler. 
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PROPELLER SHAFTS 


Detail Developments along Conventional Lines 


HILE without exception the 

British and Continental cars 

exhibited had open propeller 
shafts, some of the American cars still 
incorporate the torque tube type. This 
is, however, not a general trend in 
American made cars, but is mainly 
confined to vehicles which employ coil 
springs and banjo type axle units for 
the rear suspensions. 

In the Austin Cambridge and West- 
minster saloons, the sleeve component 
of the sliding joint of the propeller 
shaft assembly is supported in a plain 
bearing in an extension of the gearbox 
rear cover. Although the basic layout 
of the propeller shaft arrangement on 
both cars is similar, the shaft dimen- 
sions are different. The propeller 
shaft in the Aston Martin DB3S 
competition car is fitted with Hardy- 
Spicer joints. It is slightly shorter 


Hardy Spicer, flexibly mounted intermediate 
bearing on the Rover 90 


than the one used on the Aston Martin 
DB3 owing to the position of the 
spiral bevel final drive unit which is 
attached by a rubber bushed mount- 
ing to two tubular cross members at 
the upswept end of the chassis frame. 
Although this layout increases slightly 
the height of the propeller shaft line, 
this is a negligible factor in this type 
of vehicle. 

A torque tube drive is employed in 
the Buick Series 61, and the universal 
joint is splined to the rear end of the 
transmission _ shaft. The joint is 
entirely enclosed by an extension of 
the transmission shaft bearing retainer 
and by the torque ball which is flanged 
and bolted to the torque tube. 
Hardened and ground steel bushings, 
held in the universal joint yokes by 
retainer rings, provide bearings for 
the hardened and ground pins of the 
universal joint spider. A sleeve exten- 
sion of the rear yoke is splined 
internally to engage the propeller shaft 
and is ground externally to provide a 
journal to run in a bronze bush in the 
torque ball. To prevent picking up 
and scoring during the _ running- 
in period, the torque ball, which is 
supported between an inner and outer 
retainer, is copper plated on the bear- 
ing surface, as are the retainers. 

The universal joint and torque ball 
are automatically lubricated from the 
gearbox. Oil enters the rear bearing 
retainer through a hole at the top and 
returns to the gearbox through a hole 
at the bottom. A synthetic rubber 
boot, extending from the outer retainer 
to the flange of the torque ball, 
provides an external oil seal. The 
torque tube encloses a tubular pro- 
peller shaft which is rigidly connected 
to the pinion through a splined joint 
and a pin. A seal mounted in the 





REAR AXLES 


torque tube front flange bears against 
a sleeve pressed on the front end of 
the propeller shaft to prevent passage 
of lubricant between the transmission 
and the rear axle. The torque tube is 
flanged and bolted to the differential 
carrier. 

The only difference between the 
transmission layouts of the Alfa- 
Romeo 1900 T.I. exhibited and the 
original model, known as the 1900, is 
in the universal joints employed in the 
divided propeller shaft. On the original 
1900 model these were hexagonal, with 
three-armed spiders. However, on 
the 1900 T.I. model, where the engine 
output has been increased from 79 
b.h.p. at 4,800 r.p.m. to 100 b.h.p. at 
5,500 r.p.m., they are octagonal and 
carry four arms and are adequate to 
cater for the increased torque trans- 
mitted, even when the engine is tuned 
to develop 120 b.h.p. at 6,000 r.p.m 


The internally splined sliding joint on the 
Hardy Spicer stand 


No Major Changes: Wider Adoption of Hypoid Gears 


tinguished in the design of rear 
axles. The hypoid bevel gear 
differential unit is gaining in popularity 
and is now employed in the majority 
of British models. This also applies t 
most of the American cars that were 
exhibited. Continental manufacturers 
exhibited on their vehicles a variety of 
rear axle layouts but without any real 
departure from conventional practice. 
In detail design, there are indications 
that British and American axle manu- 
facturers are paying more attention to 
those features that facilitate initial 
assembly and adjustment. This will lead 
also to simplification of servicing. 
Salisbury hypoid rear axles exhibited 
with crown wheels ranging from 6} in 


F EW basic changes could be dis- 


to 9} in pitch diameter are all of the 
same basic construction. The gears are 
housed in a one-piece, black heart 
malleable casting with cored channels 
for oil circulation. A pressed steel cover 
bolted to the rear of this casting is of 
such a shape as to assist the flow of oil 
induced by the gear. Taper roller bear- 
ings carry the overhung pinion and the 
differential assembly. Shim adjustment 
is provided for the meshing of the 
gears and control of the bearing pre- 
load. Bolted-on bearing caps retain the 
differential bearings. 

Case hardened, En 35A alloy steel 
differential gears are carried in a one- 
piece malleable cast iron differential 
case, to which the drive gear is secured 
by set bolts. The differential pinions are 


carried on an En 35A spindle, which is 
retained by a pin driven through the 
cage and a hole drilled diametrically 
through the shaft. Flats are machined 
on the differential pinion spindle to 
allow oil to pass to the bearing surface 

Axle tubes of 0-30-0-35 per cent 
carbon steel are pressed in and secured 
by welding. The taper roller bearings 
in the tube ends are subjected to thrust 
loading in the outward direction only, 
inward thrust being transmitted, 
through the shafts and a slotted spacer 
between their inner ends, to the bearing 
on the other side of the axle. 

The type 4HU drive unit for use 
with independent rear suspension, in 
corporates the basic components of the 
type 4HA axle with its 84in pitch 





diameter hypoid gear with 14 in pinion 
offset. Mounting pads are cast integrally 
with the modified gear housing for 
installation in the chassis. One pad, 
with four tapped holes, is on top of the 
unit, while the other takes the form of 
a drilled flange round the nose. The 
internal assembly is similar in most 
respects to that of the beam axle, but 
the short axle shafts are flanged to 
receive Hardy Spicer universal joints. 
Each shaft is carried by two opposed, 
taper roller bearings housed in the main 
casting, the bearing cones being retained 
by a nut and tab washer on the shaft. 
Since each shaft assembly takes thrust 
in either direction a spacer is not 
needed, and the opposed bearings are 
clamped between an abutment shoulder: 
in the bearing bore and retaining plate 
bolted on externally. 

For the final drive unit in the new 
Austin Cambridge, a hypoid bevel gear 
is employed instead of the bevel gear 
unit of the model that this car replaces. 
When the vehicle is equipped with a 
1.2 litre engine, as in the A40, the final 
drive ratio is 5-125:1, and in the ASO, 
where a 1-5 litre engine is employed, 
the final drive ratio is 4-875:1. A 
hypoid bevel gear, final drive unit with 
a reduction ratio of 3-91:1 is employed 
in the Austin Westminster. The unit is 
housed in a pressed steel, banjo type 
rear axle casing of conventional design. 

A compact, spiral bevel, final drive 
unit with a four-pinion differential, on 
the Aston Martin DB3S competition 
car replaces the hypoid final drive unit 
with inboard brakes that was used in 
the Aston Martin DB3. Although the 
use of a spiral bevel unit slightly 
increases the height of the propeller 
shaft line, this is not of great import- 


Trend Towards Greater Deflections, and More Attention 


HERE were no entirely new 

’ features in rear suspension design 
among the vehicles exhibited this 
indications 
conventional 
new models 
have been designed for larger wheel 
deflections. This invariably necessitates 


year. However, there were 
of gradual changes in 
practices. Almost all the 


the use of | slightly larger shock 
absorbers. Among the sports cars there 
were some interesting examples of rear 
suspension layouts. These, of course, 
are not always economically practicable 
for quantity produced cars. 

The rear suspension of the Jaguar 
D type sports car, which is now avail- 
able to the genera] public, consists of a 
live axle, trailing links and a torsion 
bar spring. Two box section members 
of large cross section, attached ver- 
tically to the main body structure, carry 
the bearings for the trailing links. The 
top links are 16 in long and are of steel 
plate approximately 2 in x } in section. 
Rubber bushes are used for both the 
inner and the outer bearings. For the 
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Salisbury 4HYV final drive unit for use with 
independent rear suspension 


type of car. This bevel 
attached to the frame by 
h mounting at the top and 
mounted cross tube at the 
has a ratio of 3-727:1. Two 
led to the adoption of this 
First, the possibility of 
wide choice of gear ratios 
st than would be possible 
with a hypoid arrangement, and 
secondly, the need for keeping the 
operating temperature of rear axles as 
low as possible in competition cars 
In the new Lanchester Sprite, a 
Salisbury hypoid bevel rear axle with 
a reduction ratio of 4-1:1 is employed 
This rear axle has a one-piece differen 
tial casing into which the axle tubes are 
fitted. Opposed taper roller bearings 
support both the hypoid pinion and the 
two-pinion differential cage, to which 
the crown wheel is bolted. Taper roller 
bearing pport the outer ends of the 


ance in 
drive unit 
a rubber | 
a rubber 
bottom. It 
main fact 
type of unit 
providing 
at lower 
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axle shafts. They are arranged so that 
the axial loading due to cornering is 
transferred to the more lightly loaded 
inner wheel via a central thrust pad, 
between the two half-shafts. The brake 
back plate is bolted to the welded-on 
ends of the axle tubes and the rear 
wheel hubs are keyed to the tapered 
ends of the half-shafts. 

The rear axle assembly of the Buick 
Series 60 is of the semi-floating type. It 
has a hypoid bevel gear. Where a syn- 
chromesh gearbox is fitted, the axle 
ratio is 3-9:1, and with a Dynaflow 
automatic transmission, an axle of 3-4: 1 
ratio is adopted. The torque tube sur- 
rounding the propeller shaft is bolted 
to the differential carrier to form one 
unit, called the third member housing. 
This third member housing is bolted 
to the banjo type axle housing. Two 
rods brace the front end of the third 
member housing to the outer ends of 
the axle tubes. The hypoid pinion is 
carried by two Hyatt roller bearings at 
the rear and a New Departure double- 
row ball thrust bearing at the front. 

The crown wheel is riveted to the 
differential carrier which is on two taper 
roller bearings. Ring nuts are tightened 
against the outer races of the bearings 
to adjust their pre-load and the mesh 
of the crown wheel. The two differential 
pinions are carried on a spindle which 
is anchored in the cage by a set screw. 
Horseshoe washers retain the axle 
shafts in the differential gears. These 
washers are housed in recesses in the 
gears. A spacer is interposed between 
the inner ends of the shafts and controls 
their axial float. At their outer ends the 
shafts are supported in the axle hous- 
ing by grease-packed Hyatt roller bear- 
ings protected on each side by seals. 


to the Prevention of Noise 


Radius rods are employed in conjunction with the leaf springs in the Swallow Doretti rear 
suspension 
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bearings of the lower links, metal 
bushes are used. They are lin 
diameter and are lubricated through 
grease nipples. These links also are of 
steel plate and, as their centre-to- 
centre length is the same as that of the 
upper links, the system is of true 
parallelogram form. 

A single torsion bar spring is 
employed. It is enlarged at the centre 
where it is attached to a_ reaction 
bracket bolted to the main body struc- 
ture. The effective length between 
this bracket and the splined outer ends 
of the bar is 20 in. Fitted on these ends 
is a sleeve that is internally and exter- 
nally splined to form a vernier coupling 
by means of which the attitude of the 
trailing links can be adjusted. The 
sleeve is carried in bosses riveted to the 
inner ends of the lower links. These 
bosses also form the pivot bearing units 
of the links. Under cornering condi- 
tions, the suspension links are in 
torsion and their stiffness influences 
the rol] stiffness of the vehicle. Trans- 
verse location of the axle unit is effected 
by an A-shaped stay. The apex of the 
stay is attached to the axle casing and 
the legs are pivoted on the vertical 
members that carry the trailing links. 
This bracket, of course, determines the 
height of the roll centre at the rear. 

On the Aston Martin DB3S com- 
petition car, the rear suspension has 
been developed from that employed on 
the DB3 model. In the earlier model, 
a Panhard rod was used for transverse 
location of the de Dion type rear sus- 
pension, but to provide more positive 
location, the 24 in diameter axle beam 
of the DB3S is fitted with a central 
slide block made of Tufnol. This block 
operates in mild steel guide plates 
bolted to the light alloy final drive 
cover. 

Transverse torsion bars, placed one 
above the other, and a system of 
parallel trailing links form the suspen- 
sion system. The upper suspension 
arms are tubular, with rubber bushes 
at both ends, while the lower members 
are manufactured from carbon steel 
plates 4 in thick. These lower members, 
which have a certain amount of torsional 
flexibility, are designed to twist if a 
load is applied to one wheel only and 
therefore influence the roll stiffness of 
the suspension. 
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In the Spax telescopic hydraulic damper, a porous disc, the Spaxamatic flow control disc A, 
regulates the rate of flow of fluid from one side to the other of the piston, and there is a 
minimum of moving parts 


In the rear suspension of the 
Wolseley Six-Ninety, coil springs are 
employed, and two trailing links and a 
Panhard rod locate the axle casing. The 
links are ebout 4lin long and are 
inverted channel - shaped pressings, 
attached near the outer ends of the axle 
tubes; rubber is interposed between the 
axle and the links. They are pivoted in 
rubber bushed bearings about 6 in 
apart on each side of the centre of the 


The rear springs on the Rover 90 are clamped 
between rubber pads 


third cross member of the frame. 
These two links react the torque and 
thrust. In addition, there is a Panhard 
rod extending from a point at the rear 
of the right-hand end of the rear axle 
to the left-hand side member of the 
frame. Rubber-to-metal bonded bushes 
are fitted to the ends of the Panhard 
rod. 


The coil springs are in front of the 





On the B.MW. 501, torsion bar springs are employed and the A-bracket that laterally locates 
the axle is rubber mounted at all three joints and increases the suspension rate as the springs 
deflect upwards 


axle. Their lower ends are carried in 
pans welded on top of the radius arms 
The telescopic dampers are installed 
coaxially with the springs. Their lower 
ends are closely finned to help reduce 
working temperature. The top of each 
coil spring extends up inside the box 
section chassis frame side member 
which is pierced and suitably reinforced 
at this point. 

Coil springs are also employed in the 
rear suspension system of the Buick 
Series 61. The upper ends seat in pans 
on a frame member and their 
lower ends are welded to the axle 
housing near its ends. A double-acting 
hydraulic shock absorber is mounted on 
each rear brake back plate and con 
nected to the frame by a rubber bushed 
steel link. Sideways movement of the 
axle is prevented by a rubber bushed 
Panhard rod. 

In the Cadillac Series 60, semi- 
elliptic leaf springs with full length 
strips of plastics material between the 
leaves are employed. The springs are 
rubber bushed at each end, and a 
rubber pad is interposed between the 
spring and its seat on the axle. Tele 
scopic shock absorbers are fitted. 

The rear suspension of the B.M.W. 
502 is identical with the 501 model. 
Circular section torsion bars are em 
ployed. They are mounted just inboard 
of the frame side members. Their front 
ends are carried by a bracket on a 
frame cross member immediately 
behind the front wheels, and their rear 
ends are supported by another bracket 
on the frame side member where it is 
cranked to pass over the banjo type rear 
axle. The lever arm of the torsion bat 
on each side is attached below the ends 
of the axle casing. A triangular link, 
the apex of which is rubber mounted 
on top of the banjo casing, laterally 
locates the rear axle. The circular sec 
tion steel side components of this 
triangular bracket are pivoted in rubber 
bushes between lugs under a tubular 
frame cross member approximately 
below the heel board. The geometry of 
the system is such that the plane in 
which the triangular link is contained 
inclines upwards from the base of the 
frame cross member to the top of the 
axle casing. As the suspension rises, it 
exerts a restraining influence and pro 
gressively increases the rate of the 
spring. If all these links were equipped 
with solid bushes, this system would 
not function, but in fact the resilience 


cross 





of the torque arms under the axle tube 
and at all three points of the triangular 
link give it the flexibility necessary for 
its correct functioning. The bump 
stops are fitted underneath the frame 
side mernbers and check straps, attached 
to the side members and passed round 
the axle, form the rebound stops. 
Spax telescopic and lever type 
dampers incorporate Spaxamatic control 
discs. These discs are made of a com- 
posite material, the porosity of which 
is controlled during manufacture so 
that fluid can pass through them at a 
constant velocity. They operate in both 
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directi and are self-cleaning during 
operati 

The telescopic damper incorporates 

pressure tube of heavy gauge 
id a bore of 1 in. Because of its 

the unit contains nearly 60 
more fluid than other con- 
temporary types and operates at a low 
pressur The piston is die cast and 
the control disc is incorporated in the 
piston during the die-casting operation. 
The piston rod tube is made of a high 
grade steel. It is centreless ground and 
plated with a hard chromium deposit. 
no spring-loaded valves or 
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metallic moving parts in the displace- 
ment chamber, which is sited at the 
top of the unit beneath the mud-shield. 
Apart from the piston and rod, the only 
moving part in this damper is the 
recuperation valve. Spax telescopic 
units are charged with special hydraulic 
fluid in a manner ensuring complete 
evacuation of all air. They can be 
installed in any position. Spax, lever 
type shock absorbers also incorporate 
the Spaxamatic control disc and are 
interchangeable with many contem- 
porary British units installed on motor 
vehicle suspensions. 





HE wishbone and coil spring type 
7 of front suspension has now 
reached such an advanced state 
of development that the majority of 
manufacturers employing this layout 
on new models have not departed 
from accepted practices. The same 
can be said about suspension systems 
incorporating torsion bar _ springs. 
Slightly greater wheel deflections are 
being adopted at the rear, so firmer 
front suspensions, particularly so far 
as roll stiffness is concerned, are 
generally employed. ~ 
On the new Austin Cambridge and 
Westminster saloons, the independent 
front suspension layout employed 
follows the well tried Austin lines with 
unequal length wishbones and coil 
springs. In both cars the whole of the 
front suspension unit is mounted on 
a detachable cross member which is 


A welded fabricated upper wishbone link is employed on the 


Swallow Doretti 


FRONT SUSPENSION 


Vo Major Changes 


secured to the chassisless body struc- 
ture by taper seating bolts. Rubber 
block are interposed between the 
cross member and the body to prevent 
the transmission of road noise. The 
coil spring is compressed between the 
lower wishbone and an extension of 
the cross member. ‘This cross 
member also carries the rubber 
bearings of the lower wishbones. The 
upper wishbone arm is part of the 
Armstrong double-acting piston type 
damper assembly. 

In the Lanchester Sprite, a separate 
front suspension unit is assembled 
on each side. Each assembly is indi- 
vidually bolted to the body-chassis 
structure. Pressed steel wishbones of 
unequal length are employed, their 
inner ends being rubber bushed. 
Girling telescopic dampers are housed 
within the coil springs. The upper 


front 


spring-pan is in a deep flanged bracket 
extending between the arms of the 
upper wishbone. Bolted to this bracket 
is the plate that carries the upper end 
of the telescopic damper. This plate 
is assembled over a hole in the upper 
spring-pan, an arrangement that per- 
mits easy removal of the telescopic 
damper without disturbing the sus- 
pension spring. Ball type steering 
swivels are used and serve to accom- 
modate both steering and wishbone 
movements. There is a single grease 
nipple at each point. 

On the Wolseley Six-Ninety, the 
front independent suspension consists 
of upper wishbones, lower transverse 
links and torsion bars. The lower links 
are formed by a pressed channel 
section bolted to a forging. They have 
an effective length of approximately 
134in and the upper wishbones are 


The trailing link in the Porsche Spyder 550 is made simply of 


steel strip 
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approximately two-thirds as long. The 
wishbones are two pressings bolted 
together at the outer ends to carry the 
pivot for the block in which is the 
upper bearing of the king pin. A drag 
strut takes the fore and aft loads on 
the lower link. This strut extends from 
its attachment point at the outer end 
of the lower link inwards and to the 
rear to a rubber bushed mounting on 
the chassis. 

The torsion bars are attached to the 
inner ends of the forgings that are 
part of the lower suspension links, and 
extend diagonally backwards for a 
length of 4ft 6in to attachment 
brackets close together on the second 
cross member of the frame. Because 
of the inclination of the torsion bars 
relative to the longitudinal axis of the 
vehicle, it is necessary to incline the 
axes of the wishbone inner bearings 
so that the links trail slightly. The 
rear ends of the abutment brackets 
have screwed adjusters to allow the 
height of the front of the vehicle to be 
adjusted. The lower end of the 


Hillman Minx front suspension unit 


telescopic damper is attached to the 
lower suspension arm, and the upper 
end to a substantial bracket, which is 
part of the upper wishbone support. 

On the Daimler 35 and 4} litre cars 
the familiar Girling type independent 
front suspension system is again 
employed. The lower links are box 
section pressings. They trail slightly 
and are pivoted almost at the centre 
of the front cross member of the 


Armstrong GS5-IS9/10 shock absorber 
Cambridge suspension 


unit on 
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chassis. The upper links are short 
forgings. In addition, substantial 
pressed steel radius arms react brake 
torque and also provide positive fore 
and aft location. The Newton tele- 
scopic shock absorbers are mounted 
coaxially with the coil springs, and 
forward of the suspension cross 
member is an anti-roll bar. 

With certain exceptions, the in- 
dependent front suspension of the 
Jaguar XK140 is basically identical 
with that fitted to the XK120 model. 
The suspension rate at the wheel is 
154 1b/in; and the bump and rebound 
movements are 34 and 3{in respec- 
tively. An En16T forging, rubber 
bushed at the inner end, forms the 
rear arm of the lower wishbone. A 
flange, which is serrated internally to 
receive the torsion bar, is spigoted 
into its rear face and secured by high 
tensile bolts. At the outer end of the 
arm there is a boss that is taper 
drilled and reamed to receive the 
En 24 suspension ball pin. The front 
arm of the wishbone is an En3A 
forging with a rubber bush at its inner 
end. Secured to this arm are the 
lower end of the damper and the anti- 
roll bar bracket. The upper wishbone, 
which is an En 8Q forging, is rubber 
bushed at its inner end; its outer end 
carries the upper ball joint housing 
to which it is attached by two 4 in 
diameter, high tensile steel bolts. The 
ball joint housing is an En 8D forging. 
Its socket is induction hardened. A 
grease nipple is screwed into the 
spun-over top cover that retains the 
spring-loaded upper portion of the 
socket. The En 24 ball pin is induc- 
tion hardened at its spherical end. 

An En 16T forging, with a boss at 
the upper end to receive the ball pin 
taper, forms the vertical link of this 
suspension. Machined in the lower 
end of this link is the upper half of 
the spherical socket for the lower 
wishbone joint. The lower half of the 
socket is of Morganite, and is housed 
in a forged cover spigoted to the 
underside of the vertical link and 
secured by four jin diameter high 
tensile set screws locked by tab 
washers. Shims, inserted between the 
cover and link, control the end float of 


the Austin 


The suspension system on the Vedette 


Sectional view of the Thompson upper and 
lower suspension joints 


the ball pin. A boss at the centre of the 
vertical link is machined to receive 
the tapered En 16T stub axle, which 
is pulled up by a jin slotted nut 
locked by a split pin. 

Special precautions 
seal the lower ball joint against the 
entry of water and dirt. The upper 
end of the rubber gaiter employed is 
nipped between a retainer plate, fitting 
round the ball pin taper, and the lower 
face of the wishbone boss. It is also 
clamped by a spring steel wire circlip 
to a lipped plate secured to the vertical 
link by four self-tapping screws. The 
‘in diameter anti-roll bar is carried 
in rubber blocks bolted to the under- 
side of the frame and its ends are 
connected by forged links to the 
anchorage brackets on the lower wish- 
bones. A pair of rubber washers at 
the upper ends of the links and a 
rubber bearing at the lower ends 
accommodate the _ relative motion 
between the bar and wishbone. 

On the Aston Martin DB3S com- 
petition car, the trailing link front 
suspension is basically the same as 


are taken to 


55 is similar to that of the 
British Ford models 
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An anti-roll bar is employed at the front of the Vauxhall Cresta 
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that which was employed on the DB3 
model. The two transverse torsion 
bars extend almost the full width of 
the frame. Since the axes of the lower 
link bearings on each side are in line, 
the torsion bars are set at an angle to 
the axis of rotation of the suspension 
links. This arrangement is effected 
by inserting the splined outer ends of 
the torsion bars into blocks that are 
of square cross section, but the faces 
of which are curved as viewed on a 
longitudinal section. These blocks fit 
into a plain square section socket in a 
boss at the pivot-end of the link. 

The new Thompson suspension 
joints are intended for accommodating 
front suspension link and _ steering 
motions at one point. These new joints 
have the advantage of a free turning 
action in the load-carrying lower 
socket, in addition to aiding in the 
reduction of unsprung weight. They 
also permit, in specific cases, an 
improved layout in suspension design. 
From the maintenance angle, the use 
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of these joints reduces the lubrication 
points from approximately five to two, 
and several costly operations are 
eliminated when a complete overhaul 
of the suspension becomes necessary. 

In the front suspension of the Buick 
Series 61, the wheels are indepen- 
dently mounted on the front cross 
member of the frame. Each assembly 
comprises a steering knuckle, a steer- 
ing knuckle forging, a lower wishbone 
assembly, and a coil spring. There is 
a large rubber bump stop on the outer 
end of each lower wishbone and a 
similar rubber rebound stop mounted 
on the chassis frame under each upper 
transverse link. A spring steel anti-roll 
bar is employed. It is carried in 
rubber bushes in brackets attached to 
the lower flange of each frame side 
member. The ends of the bar are 
connected to the lower wishbone 
assemblies by vertical links, in the ends 
of which are rubber grommets. 

The lower wishbone assembly com- 
prises two drop-forged steel arms 





Increased Adoption 


HANGES in the designs of 
brakes for private and racing 


cars during the past twelve months 
have been mainly in the nature of 
detail modifications. This applies to 
foreign as well as British vehicles. 
Considered generally, the braking 
efficiency of the small and medium- 
size cars meets normal requirements 
satisfactorily, and it is chiefly in the 
larger and higher-speed classes that 
improvement may be needed. In some, 
better braking has been obtained by 
increasing the area of friction linings 
by enlargement of drum diameter or 
shoe width. Progress has also been 
made by brake lining manufacturers 
in the production of materials less 
liable to fading and squeal, though 
the problems that these defects present 
are still receiving attention and await 
complete solution. 


In the new Wellworthy Al-Fin bi-metallic 

brake drum, the cast iron liner is mole- 

cularly bonded and the fins are arranged 
radially instead of circumferentially 


BRAKES 


of Servo Assistance: Disc Brake in Production 


Hydraulic operation is now pro- 
vided almost universally, and in the 
majority of cases, two leading shoes 
are applied to front wheel drums and 
leading and trailing shoes to those on 
the rear wheels. A noticeable develop- 
ment is the more widespread provision 
of vacuum servo assistance, particu- 
larly for the brakes of the larger and 
faster cars. In a number of brake 
installations advantage is taken of the 
increased application pressure thus 
obtained and two trailing shoes are 
fitted at the front to ensure greater 
stability. 

Bentley 

A departure from vacuum servo 
assistance is seen on the Bentley 
Mk VI chassis, on which use is made 
of a friction servo of the disc type 
driven from the gearbox. This is 
brought into operation by the brake 
pedal and takes effect only on the 
hydraulically applied front wheel 
brakes. Those at the rear are actuated 
mechanically and are thus unaffected 
should the front brakes fail. On the 
Buick Century an electrically driven 
booster pump is included in the brake 
vacuum servo equipment. This oper- 
ates to exhaust the vacuum reservoir 
when the engine is switched on and 
cuts Out when it starts up. 


Al-Fin 

For racing and other high-speed 
cars the combined advantages of better 
heat dissipation and reduction of 
weight are obtained by the use of bi- 
metallic brake drums, having external 
fins, either transverse or peripheral, 
which also add rigidity. A new type 
of bi-metallic drum, shown for the 
first time by Wellworthy Ltd., and 
fitted to the Austin-Healey 100S, 


riveted to a stamped steel spring pan. 
A small plate riveted above the spring 
pan serves as a mounting for a rubber 
bump stop and for one end of the 
vertical link to the anti-roll bar link 
Hardened steel, threaded bushes are 
screwed into the inner ends of the 
forged arms. The steering knuckle 
forging is connected to the lower wish- 
bone assembly by a large, threaded 
pivot pin secured by a nut and lock 
washer. A hardened steel bush of the 
threaded type is screwed into the 
lower end of each knuckle forging to 
carry the pivot pin in the outer end of 
the lower wishbone assembly. A 
threaded pivot pin for the upper 
transverse link is clamped eccen 
trically in the upper end of the forging 
This eccentric pin is adjustable for 
camber and castor. Ihe hardened 
steel king pin operates in bronze 
bushes and is located in the forging 
by a tapered pin. Vertical thrust is 
taken by a ball bearing between the 
steering knuckle and the forging. 


Triumph TR2 and Bristol 405 cars, 
consists of a comparatively thin cast 
iron liner around which is cast the 
light alloy drum to which it is mole- 
cularly bonded by the well-known 
Al-Fin process in the foundry stage. 
As compared with shrink fitting, this 
bonding method ensures better heat 
conductivity between the liner and 
drum. It is also said to effect a saving 
in weight of up to 40 per cent. The 
external surface of the drum is cast 
with fairly closely spaced transverse 
ribs or fins, about | in wide, which are 
considerably deeper at their inner 
ends in order to afford greater resis- 
tance to bell-mouthing. With these 
transverse, or radial, ribs the cooling 


The Dunlop disc brake can be applied 
hydraulically or mechanically to the rear 
wheels of the new Austin-Healey 100S 





Model of the hydraulically actuated Lockheed 
front wheel disc brake mounted on a 
display stand 


effect is considerably greater than with 
peripheral fins. 

Transversely arranged fins, about 
1} in deep, are cast on the wide turbo- 
cooled brake drums of the 300 SL 
Mercedes Benz, which has a maximum 
speed of over 150 m.p.h. On the front 
wheel drums of the Alfa Romeo cars 
exhibited, the fins are set at an angle 
of 30 degrees, so that rotation has the 
effect of directing the air outwards 
through apertures in the wheel discs. 
Peripheral fins are cast on the rear 
wheel drums. 


Disc brakes 

Those who expected to find at this 
year’s show evidence of a much wider 
acceptance of the disc brake than was 
the case last year will have been dis- 
appointed at its representation on only 
two exhibited cars in addition to the 
model forms on gallery stands. Interest 
and belief in its possibilities, as applied 
to the larger and faster types of car 
at least, may, however, be said to be 
well sustained. That it has made 
important progress is shown by the 
fact that the Dunlop disc brake, as 
fitted to the Jaguar D type and Austin- 
Healey 100S cars, and the Girling type 
have reached the production stage. 


This example of front wheel application of a hydraulic disc 
was shown on a mock-up on the stand of Girling Led 
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That fitted to the Jaguar is of the 
type having three round friction pads 
applied hydraulically to both sides of 
the di A more compact assembly 
of later design is used on the Austin- 
Healey and is applied without servo 
assistance. Two single segmental pads 
are carried in a comparatively small, 
light alloy calliper, one on each side 
of the disc The two _ hydraulic 
cylinder housings are each secured to 
the outer faces of the calliper by four 
bolts which pass through bosses that 
form the only points of contact 
through which heat can be conducted, 
and the resultant air gap between the 
two adjoining faces also assists cooling. 
A hydraulic balancing tube connecting 
the two cylinders ensures equal appli- 
cation pressure on the two sides of the 
disc. 

Additional round friction pads are 
applied to the rear wheel discs by 
hand lever and connecting cables. 
These are carried on each side of the 
disc by two steel plates hinged to the 
calliper. The operating lever, to one 
end of which the cable is attached, has 
its other end pivoted to a lug on the 
outer end of the plate on the inner 
side of the disc. A bolt is pivoted to 
the operating lever and passes through 


llustration of the Clayton 
Dewandre concentric brake servo cylinder 
showing the toggle levers by which a 
reactionary effect against the pedal pressure 
is produced 


Cut-away 


hole in the inner plate 
igh the outer plate in which 
it is held by an adjusting nut. Thus, 
when the operating lever is pulled 
inwards by the cable, the levers are 
drawn together, squeezing the disc 
between the pads with equal pressure 
on the two sides. 


a clearan 
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The Lockheed rear wheel disc brake can be 
applied either by a hydraulic cylinder or by 
hand lever through a cable control 


As exhibited, the Lockheed front 
and rear disc brakes are unchanged 
from those shown last year, while the 
Girling hydrostatic brake was shown 
in its improved form, similar to that 
applied to the buses of the Birming- 
ham and Midland Motor Omnibus 
Co. Ltd. The segmental friction pads 
are thicker than those of the earlier 
version and are mounted on metal 
plates, and the pressure from the 
hydraulic cylinders is applied through 
metal cone inserts, the apices of which 
bear on very small areas of contact on 
the pad mountings. As a result of 
these changes, it is stated that vapor- 
ization of the hydraulic fluid due to 
the transmission of heat has been 
eliminated. 

Clayton Dewandre 

A development of importance in 
view of the increasing adoption of 
vacuum servo assistance for hydraulic 
brakes is the introduction of servo and 
slave cylinders combined to form one 
compact unit, thus saving weight and 
facilitating installation in the chassis. 
In its latest form the Clayton 
Dewandre Concentric servo, the pro- 
totype of which appeared at last year’s 
motor show, is of extremely simple 
design. The vacuum servo cylinder is 
combined in axial alignment with 
either a Girling or Lockheed slave 


The Lockheed Hydrovac brake servo unit is mounted towards the 
rear end of the frame on the Riley Pathfinder chassis 
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cylinder. The servo piston rod has 
direct connection to the brake pedal 
and directly operates the slave cylinder 
plunger when the pedal is depressed. 
Its movement first closes a_ valve, 
shutting off the vacuum cylinder from 
the atmosphere. Further movement 
opens the vacuum valve so that the 
servo piston is drawn up the cylinder 
against the action of a return spring, 
to assist the pedal effort on the slave 
cylinder plunger. Two toggle levers, 
with their inner ends engaging a con- 
centric sleeve, are carried on a casting 
abutting the vacuum side of the 
piston. Through these levers, applica- 
tion effort exerted by the _ piston 
creates a reaction which is trans- 
mitted through the rod connection 
to the brake pedal. In the event of 
vacuum failure there is, of course, a 
complete lack of servo assistance, but 
brake application can still be effected 
by direct human effort. 


Lockheed 


The new Lockheed Hydrovac servo 
unit is used in conjunction with a 
normal Lockheed master cylinder to 
which it has pipe line connection. It 
consists mainly of a vacuum servo 
cylinder and hydraulic slave cylinder 
in axial alignment, with the vacuum 
piston rod actuating the slave cylinder 
plunger. In the released condition 
both sides of the vacuum piston are 
subject to atmospheric pressure. When 
an effort is applied to the brake pedal, 
the fluid pressure thus generated 
actuates a control valve in the Hydro- 
vac unit, causing a proportionate 
degree of vacuum to be created in the 
cylinder behind the piston. In con- 
sequence, a thrust is applied to the 
slave cylinder plunger, additional to 
the master cylinder pressure. These 
two forces combine to generate the 
pressure applied by the slave cylinder 
to the wheel cylinders. A valve device 
is incorporated within the slave 
cylinder plunger to provide direct 
communication between the master 
cylinder and wheel cylinders should, 
for any reason, the Hydrovac fail to 
operate. 

Brake shoe adjusters of the auto- 


In the Lockheed brake cylinders shouldered 
pistons are employed to equalize wear on 
leading and trailing shoes 
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matic type do not appear to be in such 
demand as might have been expected, 
particularly from car owners unwilling 
or unable to attend to their brake 
requirements and dependent upon 
local garage assistance for this service. 
That such adjusters need not add con- 
siderably to the complication of brake 
application mechanism is_ illustrated 
by the new designs introduced by the 
Lockheed Hydraulic Brake Co. Ltd., 
Leamington. 

One of these was shown applied to 
an 8in front wheel brake having two 
leading shoes and applied by a 


Lockheed automatic adjusters fitted to the 
two leading shoes of an 8in front wheel 
brake and partly sectioned 


hydraulic piston. Two metal friction 
segments, in a groove cut round the 
piston, are held in contact with the 
hydraulic cylinder wall by a coil spring 
contained in a diametral hole through 
the piston. On brake application the 
segments are moved along the cylinder 
bore by one face of the groove, and 
when the brake is released, the tension 
of the pull-off spring is insufficient to 
move the segments from the position 
to which they were pushed. But as 
the groove is slightly wider than the 
segments, the necessary clearance 
between the shoe lining and drum is 
provided for and is maintained con- 
stant by slightly extended movements 
of the segments as wear occurs during 
service. 


Shoe adjuster 

Another Lockheed adjuster was 
seen applied to an llin rear wheel 
brake fitted with leading and trailing 
shoes. In this case automatic adjust- 
ment depends upon the action of an 
operating bar. One end of the bar is 
mounted on a pin on the web of one 
brake shoe close to the hydraulic 
cylinder, and the other end, by means 
of a spring, is held in engagement with 
the teeth of a ratchet wheel mounted 
on the other shoe and integral with a 
cam interposed between the shoe and 
the hydraulic piston. When the brake 
is applied, the ratchet wheel is held 
stationary by a pawl. If, on release 
of the brake, and owing to lining 
wear, the travel between the wheel 
and operating bar is sufficient for the 


latter to reach the next tooth of the 
ratchet, the cam will be turned appro- 
priately to maintain the _ required 
clearance. To centralize the shoes in 
the drum, the hydraulic cylinder is 
free to slide in its mounting on the 
backplate and an_ elongated hole 
permits slight sliding movement of the 
Operating bar on its pin mounting on 
the shoe. 

A new Lockheed hydraulic brake 
cylinder is designed to equalize the 
lining wear of leading and trailing 
shoes, thus eliminating an inherent 
defect of this widely used type of 
brake shoe assembly. The cylinder 
has a stepped bore with pistons of 
different diameters, the larger one 
exerting a greater proportion of the 
application pressure on the trailing 
shoe. 


Controls 

There are still wide differences of 
opinion as to the best position for the 
hand brake lever or handle. On the 
majority of cars a_ pull-handle is 
located below the dash where it is 
unobstructive though not so con- 
veniently within reach as a horizontal 
hand lever at floor level on the right- 
or left-hand side of the driver’s seat. 
In some cases, for example, on the 
Austin Cambridge and Westminster 
and Studebaker cars, a pull-on handle 
is carried on the steering column, or 
below the dash close to the column as 
on the Lagonda, Peugeot and Nash 
Ambassador vehicles. An _ unusual 
position is selected for the brake 
control on the Panhard Dyna Junior, 
which has a pull-on handle on the 
facia board close to the driver’s right 
hand on the steering wheel. A new 
position for the Rover 75 and 90 
models is just forward of the offside 
front door opening. 

A useful hand brake refinement on 
the Lagonda 1955 and Armstrong- 
Siddeley Sapphire is a warning lamp 
which lights up when the brake 1s 
applied. Of even greater safety value 
is the warning lamp fitted to the 
44 litre Daimler which tells the driver 
when the depression in the vacuum 
reservoir is down to zero. 


A rear wheel brake with leading and trailing 
shoes fitted with the new Lockheed ratchet- 
type automatic adjuster 





design features are concerned, 

there seems to be little scope for 
further improvement of steering gear 
units. However, there is a_ certain 
demand for power or power-assisted 
steering for larger cars. This demand 
comes mainly from the export markets, 
where some customers have developed 
a preference for the light handling 
characteristics of the large American 
cars equipped with power steering. 
Several American manufacturers 
exhibited cars equipped with power 
steering. 

Girling Ltd. have developed a power- 
assisted steering unit, which was exhi- 
bited on an Armstrong Siddeley 
Sapphire chassis. Connected to the 
mechanical linkage of the steering 
system is a valve mechanism. This is 
actuated by the normal steering move- 
ment and controls the flow of fluid 
under pressure to a hydraulic ram, o1 
motor, which assists the driver. 

The output of this hydraulic ram or 
motor is proportional to the manual 
effort applied to the steering wheel. To 
obtain this effect, a powerful centring 
spring is interposed between the valve 
and the steering bal) joint which con- 
nects the unit to the steering linkage; 
the force of this spring must be over- 
come before the hydraulic mechanism is 
brought into use. Ample space has been 
left to allow springs of various strengths 
to be fitted. In general it is expected 
that the strength of spring should be 
such that the effort required at the rim 
of the steering wheel is about 3 to 5 lb. 

Directly connected to the socket 
carrying the operating ball is the valve 
bobbin, so arranged that immediately 
it is displaced from its central position, 
there is a gradual build-up of pressure 


S: far as overall efficiency and other 
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Recently Introduced Power Assisted Steering Units for Cars 
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On the frame of the Jaguar XK140, the brackets that carry the rack and pinion steering 


mechanisn 


ure specially designed to minimize the transmission of road noise through the 


frame to the body 


on one side of the valve, whilst the fluid 
on the opposite side exhausts at an 
increasing rate. Special attention has 
been paid to obtaining the smallest 
possible displacement of the valve. A 
semi-flexible coupling connects the 
valve bobbin to the ball assembly. ‘This 
avoids the necessity for accurate align- 
ment between the two parts. Also, as 
the valve is a closer fit in its housing 
than th ill assembly is in its socket, 
the semi-flexible coupling ensures that 
the valve bobbin does not react the load 
applied to the steering ball. The valve 
mechanism of this telescopic type unit, 
wherein the valve is directly connected 
to the operating strut, is generally 
similar to the valve construction 
employed for a system using a rotary 
type of actuating motor. 


Some 
are not 


independent front suspensions 
uited to the incorporation of 
telescopic power - assisted _ steering 
mechanisms, in that no single rod takes 
the entire load. However, such layouts 


A three-piece track rod steering layout is employed on the Riley Pathfinder, and the suspen- 
sion shock absorbers are finned to keep working temperatures to a reasonably low level 


usually include an idler lever assembly 
on the opposite side of the chassis to 
the steering box and in these cases it is 
possible to replace the idler by a rotary 
hydraulic motor, with the actuating 
valve built into some part of the steer- 
ing box or attached to the drop arm. 
The Girling hydraulic motor takes the 
form of a double vane type pump 
designed to give the same power output 
as the telescopic unit. The layout is 
such that the oil sea] is not under high 
pressure but is vented back into the 
low pressure or exhaust side to avoid 
high friction from tight seals. 

Both systems are fed by an engine 
driven Gerotor type pump fitted with 
a flow control valve, which limits varia- 
tion of flow with speed, a self-contained 
filter and a reservoir. The speed range 
of the pump is between 600 and 6,000 
r.p.m. and the maximum output is 
approximately 1} gal/min. Full work- 
ing pressure is 600lb/in* and is 
obtained at a pump speed of 900 r.p.m. 
The fluid employed in the system is 
S.A.E. 10W engine oil. 

On the Jaguar XK140, the pinion 
housing of the rack and pinion steering 
is a malleable iron casting bored to 
receive an eccentric mild steel sleeve 
in which the En 36T pinion is carried 
in two Torrington needle roller bear 
ings of 14 in inside diameter. External 
serrations formed at one end of the 
sleeve engage in a plate bolted to the 
rear of the housing. Rotation of the 
eccentric sleeve during assembly allows 
the required depth of mesh between 
the teeth of the pinion and the rack to 
be obtained. The helix angle of the 
teeth on the En 30B rack is 25 deg, and 
the centre seven teeth are flame 
hardened. For axial location of the 
pinion there is at the front of the hous- 
ing a hardened thrust plate that 
registers in an annular recess in the 
pinion. A key-hole slot is machined 
in the plate to facilitate assembly. To 
make a grease seal between the pinion 
and the housing, a rubber ring is 
retained between two pressings bolted 
to the rear of the housing. 
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The three-piece track rod steering layout of the Riley Pathfinder is exceptionally rigid and 
should give good handling characteristics 


Support for the rack on the side 
remote from the pinion housing is 
provided by a tube with a butt-welded 
flange. It is bolted to the pinion hous- 
ing, and inserted at its extremity is a 
bronze bush in which the rack slides 
A tapped hole at each end of the rack 
receives the inner ball joint for the tie 
rod. This ball joint is locked to the 
rack by a tab washer and sealed by a 
large rubber gaiter which expands and 
contracts as the rack moves. Adjust- 
ment of the tie rod length is made at 
the outer ball joint, attached to the 
steering arm. Lubrication of the 
assembly is effected through a grease 
nipple on the housing. 

The whole unit is flexibly mounted 
on the chassis by a pair of brackets in- 
corporating metal-to-metal bonded 
blocks. One bracket is below the pinion 
housing and the other is at the 
extremity of the rack support tube. A 
bronze plunger, loaded to 50 Ib by a coil 
spring and mounted at the inner end 
of the support tube, bears on the upper 
surface of the rack. Its function, in 
conjunction with the flexible mountings, 
is to damp out movement due to road 
wheel reactions. The pinion is con- 
nected to the steering column by a 
universal joint. The pitch circle 
diameter of the pinion is {in and the 
rotation of the pinion from lock to lock 
is 3} revolutions. On full lock the wheel 
angles are 34} deg and 38 deg. 

Another example of rack and pinion 
steering was shown in the Aston Martin 
DB3S competition car. The unit is 
mounted slightly behind and below the 
front cross member of the frame. This 
layout, with steering levers attached to 
the outer ends of the two-piece track 
rod, is almost identical with that 
employed in the DB3 model. However, 
two universal joints are now fitted to the 
steering column to transmit the motion 
from the steering wheel to the rack and 
pinion unit. 

In the new 34 and 4} litre Daimlers, a 
Marles cam and roller steering gear is 
employed. The steering box is mounted 
forward of the main suspension cross 
member, and is fitted with a telescopic 
column. A link connects the drop arm 
to a centrally pivoted lever. Attached 
to the opposite ends of this lever are 
both sections of the divided track rod, 
which are behind the cross member. 
All the steering links and front suspen- 
sion joints, with the exception of a 


single nipple on each upper wishbone, 
are connected to a central lubrication 
system of the automatic thermal type. 
The circulating unit is close to the 
exhaust pipe so that, as it cools, lubri- 
cant is drawn from the reservoir and 


then, as it warms up again, expands 
and is delivered to the various points. 
A cam gear type steering unit with a 


The Girling rotary type power assisted 
steering unit is for use in layouts incorporat- 
ing centrally pivoted levers 


ratio of 16:1 is employed in the Austin 
Cambridge and Westminster saloons. 
The three-piece track rod and the entire 
steering layout in both cars are similar 
to those of the earlier Austin models. 
The dimensions of the individua] com- 


The Girling power steering assembly for the larger private cars 


ponents of the Steering gear are 
different in both cars. 

The recirculating ball, worm and nut 
type manual steering gear of the Buick 
Series 61 has a ratio of 23-6:1. When 
the car has power-assisted steering, the 
ratio is 21-3: 1. In both types of steering 
gear, two sets of 30 balls are used, each 
set operating independently of the 
other. The teeth on the nut that mesh 
with teeth on a segment formed 
integrally with the drop arm shaft are 
so arranged that they mesh more tightly 
when the front wheels are in_ the 
straight ahead position than when they 
are at full lock. The teeth of the seg- 
ment are slightly tapered so that back- 
lash may be set by moving the drop arm 
shaft endways by means of an adjuster 
screw that extends through the end 
cover of the housing. The drop arm 
spindle is carried in two bronze bushes 
in the side cover of the housing. Two 
spherical roller thrust bearings, which 
bear against spherical seats on the ends 
of the worm, carry the lower end of 
the steering shaft; the outer race of the 
upper thrust bearing is pressed into the 
steering box. At the upper end of the 
steering shaft, support is afforded by a 
ball bearing mounted in the top end of 
the steering column tube. The left end 
of the intermediate rod is carried by the 
steering drop arm and the right end by 
an idler arm which pivots on a support 
mounted on the frame. The ball studs 
are riveted to the side rods, drop arm 
and idler arm, and seat between pairs 
of ball sockets contained in the end 
fittings on the intermediate rod. The 
openings through which the ball studs 
enter the intermediate rod are protected 
by pressed steel dust covers. 

The power steering gear assembly, 
which is an optional fitting on Buick 
Series 61 cars, consists essentially of a 
vane type oil pump, which is belt driven 
from the engine crankshaft, a reservoir, 
a flow and pressure valve unit and the 
power cylinder attached directly to the 
special steering gear housing. An 


At one end, the hydraulic 


ram is secured to a bracket on the frame, and at the other, the valve unit is attached to the 
steering linkage 


M 





extended drop arm spindle carries a 
gear segment which meshes with the 
power rack pinned to the piston end of 
the power cylinder. Flow to the double 
acting power cylinder is controlled by 
a hydraulic valve unit, also incorporated 
in the steering gear case. Essentially, 
this unit comprises five equally spaced 
pairs of plungers kept apart by a heavy 
coil spring. The oil flow is regulated by 
the sliding of a double grooved valve 
spool. This spool is mounted concen 
trically with the worm shaft and is 
between the worm thrust bearings, so 
that the whole assembly moves together 
as one unit. The steering effort 
required is between 4-9 lb at the wheel 
rim, The flow valve of the vane type oil 
pump starts to open at 300 to 400 r.p.m. 
of the pump and so is functioning 
properly when the pump is idling at 
465 r.p.m., which corresponds to an 
engine speed of 450r.p.m. Minimum 
flow, approximately ; gal/min, is pro 
duced at 4651r.p.m. and the pressure is 
700 Ib/in*. The flow valve permits a 
maximum flow of approximately 1} gal/ 
min at 2,000 r.p.m., when the pressure 
is 50lb/in*. At a pressure of 750-900 
ib/in*, the pressure relief valve blows 
off. The hydraulic system has a capacity 
of 3 pints of Dynaflow Drive hydraulic 
fluid; other fluids must not be used. 

On the latest Chrysler New Yorker 
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| the components of the power 
gear are fitted into an elongated 
ousing and are concentric with 
f the steering column. Because 


ender shape, this power steering 


exceptionally good, from the 
point of view. The 
f the steering shaft is trans- 

a worm gear, and a small 

r meshes at right angles to the 

nd actuates a drop arm, which 
ted directly to the steering 
[his unit incorporates, there- 
a worm 
with recirculating balls and a 
egment gear. Fastened to the 


nut, in succession, are an upper 


d, a piston and a lower piston 
concentric with the steering 
ixis. The lower piston rod 
in the rack gear mentioned 
uich meshes with the gear seg- 
it is part of the drop arm. A 
onal steering linkage arrange- 
employed in conjunction with 
bone type of independent 
LOT). 
hydraulic control system con- 
1 double acting piston, a spool 
inside the piston, and a 
reaction chamber, which 
the driver to obtain the feel of 
A flow valve directs high pres- 
one side or the other of the 
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double-acting piston. At the same time, 
valve movement opens an oil return 
circuit that carries oil from the low 
pressure side of the piston to the oil 
reservoir. Depending on the direction 
of steering wheel rotation, the direction 
of oil flow is such that the hydraulic 
force is added to the driver’s effort and 
is transmitted through the lower piston 
rod-cum-gear rack to the segment and 
to the steering gear arm. Other com- 
ponents of the hydraulic system are an 
oil pump, complete with pressure relief 
valve, a flow control valve and a filter 
for the oil reservoir. The pump is 
coupled direct to an extension of the 
dynamo shaft. The flow contro] valve 
limits the oil flow to a maximum of 
14 gal/min and ensures that the power 
required to drive the oil pump is a 
minimum. Two flexible hoses connect 
the power steering unjt and the oil 
pump unit. 

Maximum pressure build-up in the 
system is limited to 8001b/in* by the 
relief valve in the pump unit. The 
hydraulic system holds four pints of oil 
which normally is S.A.E. 10W engine 
oil. If the vehicle has to operate in 
extremely high temperatures, S.A.E. 30 
oil is employed. The effort on the 
steering wheel rim is between 4 and 
7 lb, and the steering gear ratio is 
16-2: 1. 





FRAMES AND CHASSISLESS CONSTRUCTION 


Most Manufacturers of Quantity Produced Cars Now Adopt Chassisless Construction 


F the thirteen British saloon and 
QC se car models that appeared 

for the first time at Earls Court, 
only five have an entirely separate frame 
on which the body is mounted. One of 
the chassisless vehicles, the Jaguar D 
type, is of semi-monocoque construc- 
tion, and the other seven are of an 
integral construction in which a pressed 
steel underframe forms the basis of the 
vehicle. Of the five types based on a 
separate frame, the Daimler Regency 
and Regina have cruciform braced 
chassis, as has been this manufacturer’s 
practice for many years. 

The main difference between the 
Regency and Regina models is in the 
wheelbase, that of the Regency being 
9ft 6in and that of the Regina 
10ft 10in. Both have a box section 
frame, with side members parallel for 
most of their length and swept in at the 
front to provide the necessary clearance 
for the wheels. An additional side 
member, inboard of the main side 
members, extends forwards from the 
front ends of the cruciform bracing, and 
the coil spring housing is welded across 
the two. At the rear, the frame is 
sharply upswept to clear the axle, and 
the mounting for the rear telescopic 
dampers is welded at the highest point 
of the frame. Outrigger brackets are 
welded along the outside of the frame 
to receive the body mountings, and 
tubular cross members stiffen the frame 


pswept rear section. The front 
ember is a slightly dished 
ind incorporates the brackets 
vots of the lower arm of the 
on. Immediately above this, on 
r front main member, is welded 
to which the engine mount- 
bolted. 
Wolseley Six-Ninety frame is 
most details to that of the 
thfinder. The side members are 
ection, parallel between the 


wheel arches, and swept in slightly at 
the rear. They are also swept in at the 
front, but to a much greater degree, and 
the frame width there is less than half 
the width of the centre portion of the 
chassis. 

To avoid Joss of rigidity where the 
frame sweeps inwards at the front, 
longitudinal bracing members of deep 
channel section are introduced. They 
extend rearwards from the front main 
cross member to points close together 


wallow Doretti, a tubular frame suitable for production in relatively small numbers 
is employed 
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The principal components of the body structure of the M.G. 


on each side of the second cross 
member. Thus they form, in effect, the 
forward arms of a cruciform structure. 
The third cross member is cranked to 
pass under the propeller shaft. This 
third cross member carries pressed 
brackets to which are attached the for- 
ward ends of the two radius rods used 
in the coil spring rear suspension. 
Another cross member, but of tubular 
section, is welded across the frame 
between the rear spring pans, which are 
formed in the side member pressings 
Behind the left-hand spring housings a 
bracket is provided for the Panhard 
rod. The rearmost cross member is a 
simple channel section pressing 

A simple, triangular pressing is 
welded on top of each main side 
member at the front to carry the front 
pivots of the upper wishbone, and to 
house the upper end of the telescopic 
shock absorber. 
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Although the Humber Hawk chassis 
has been in production for a number of 
years, the version shown at Earls Court 
has been subjected to considerable 
development. The frame consists of 
channel section side members and a 
cruciform bracing with holes punched 
in it for lightness. The coil type front 
springs are carried in housings formed 
in the frame, the upper wishbones 
being pivoted on a bracket welded to 
the top of the side members. ‘The 
second cross member, on which are 
welded the rear engine mountings, 
instead of being welded to the side 
members in the conventional manner, 
is insulated from the frame by rubber 
blocks; the engine mountings are also 
insulated from the cross member in the 
same way. 

A chassis frame of tubular construc- 
tion is used jn the Swallow Doretti 
two-seat sports car. This is a straight 


an" 


Pa) 


Paik 


The M.G. Magnette is 


Magnette 


forward design with several noteworthy 
features. ‘The main side members are 
made of 3 in diameter, 50 ton, chrome 
molybdenum-steel tube. They are 
parallel throughout their length and are 
stiffened by channel section pressings 
welded on top and below the tubes 
from a point immediately behind the 
front suspension units to behind the 
rear axle. Tubular and channel section 
outriggers are welded to the main side 
members to carry the floor and body 
The front tubular cross member is 
attached at its outer ends to a rect- 
angular scuttle framing, also formed of 
steel tube, and there is a diagonal 
tubular brace on the side on which the 
steering column is situated. 

The sill rail consists of an angle 
section welded on top of the outriggers, 
and the frame is completed by tubular 
members, one in front of the 
which js set well back, one 


cross 
engine, 


based on 


a sturdy 
under-structure of sound design 
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From this sketch, an impression can be gained of the general layout of the structure in the Vedette 55 


behind it in the centre of the frame, 
and the third between the front mount- 
ings for the rear springs. Two parallel 
bracing members extend between the 
second and third cross members. 
Carried on the third cross member are 
the brackets for the tie rods that locate 
the rear axle. Further stiffness is con- 
ferred on the structure by the use of a 
large section cranked tube between the 
two piston type rear shock absorbers. 

Exceptional stiffness, combined with 
extremely low weight, is obtained in 
the semi-monocoque structure of the 
D-type Jaguar sports-racing car. Mag- 
nesium alloy is largely used in the 
structure, which is assembled mainly 
by riveting and welding. This structure 
comprises a framework of square-sec- 
tion tubing, with stressed bulkheads 
and stressed outer panels with fabri- 
cated stiffening members. 

The centre portion of the body, 
between the two bulkheads, contains 
the driver’s and passengers’ seats. A 
triangulated framework of square sec- 
tion tubes extends diagonally forward 
from a point on the rear bulkhead 
above the propeller shaft aperture. This 
framework passes on each side of the 
engine and is welded to the front cross 
member; two further square section 
tubes run forward from the outer edges 
of the front bulkhead diagonally to pass 
under the front of the engine. These 
too are welded to the centre of the front 
cross member, which is also a 
triangulated girder structure. 

Where the additional tubes meet the 
upper main framing, they are welded 
to them, so adding further torsional 
rigidity. Stiffening the centre section 
of the body are large angle section 
pressings riveted inside the outer 
panelling, in conjunction with which 
they form a massive tube on each side 
of the body at floor height. The front 
bulkhead is shaped to pass inside this 
large fabricated tube, but a second bulk- 
head is located on top of it, slightly 


behind the main one. The space 
between the two is closed at the top 
by the outer panelling, and a plate is 
their lower flanges to form a 
section scuttle across the 
The outer panelling is 


riveted t 
deep bo» 
structure 
18 S.W.G 

Two box section stiffeners are riveted 
on the rear face of the rear bulkhead 
to form attachment points for the rear 
suspension assemblies, which are bolted 
to channel sections running vertically 
down the rear face of the bulkhead. 
Between the bulkheads, the body forms 
a rigid tube, with a large aperture cut 
in the upper panelling to allow the 
driver to reach his seat. The passenger’s 
seat is normally enclosed by a small 
plate which fits on flanges in a second, 
much smaller aperture alongside the 
driver’s opening. From the front bulk- 
head forward, the front of the body is 
a sheet metal assembly that hinges 
forward to provide access to the engine 
and front suspension. Its pivots are in 
extensions of the majn framing ahead of 
the front cross member. Behind the 
rear bulkhead, the body is also un- 
stressed, and is bolted to the rear bulk- 
head; it contains the spare wheel and 
fuel tanks, and can be removed for 
access to the rear suspension assemblies. 

An interesting application of similar 
ideas in a saloon mode] is seen in the 
Bristol 405 four-door saloon. This has 
a straightforward chassis frame, with 
64 in deep, 14S.W.G., box section side 
members fabricated from flanged 
channel sections with a 14S.W.G. 
closing plate. The front and rear 
12 S.W.G. cross members are similar 
in section, but a 34 in diameter tubular 
cross member is employed in the 
centre 

At the rear of the body, a semi- 
stressed skin structure forms an exten- 
sion of the frame to carry the fuel tank 
and luggage locker. The main side 
members end in short cranked exten- 
sions. Across both is a steel angle- 


section framing to which is riveted a 
light alloy diaphragm. The inside walls 
of the luggage locker are riveted at right 
angles to this and extend to the rear. 
The fuel tank js attached to the 
diaphragm, and a second diaphragm, of 
similar construction to the first, is 
riveted between the locker side walls. 
This seals off the tank from the locker, 
and forms a deep box section between 
the two diaphragms. The locker floor 
is riveted to the flanges at the bottom 
of the side panelling, and additional 
rigidity and locker space is provided by 
deep sheet metal boxes inset in the 
locker side walls. 

The Morris Oxford and Cowley, 
Austin A40, ASO and A90 models, 
Lanchester Sprite and the Hillman 
Husky are of chassisless construction. In 
the Husky, frame members of box 
section form part of its integral, body- 
frame structure. The main strength 
of the structure is in the massive 
scuttle assembly, to which the box- 
section dash contributes some strength. 
The floor pressing, with the toe ramps, 
rear seat pan and rear floor, adds lateral 
stiffness. The rear suspension units are 
attached to box section frame members 
welded under the floor. These frame 
members extend the full length of the 
body, and are cranked inwards at the 
front to support the front cross member 
and suspension components. In the 
Austin Cambridge models, the main 
structural members are the scuttle, wing 
valances, floor, seat ramps, rear wheel- 
arches, and locker floor. 

Top hat section members are spot 
welded to the main pressings at points 
of stress concentration, to form box 
section longitudinals. They extend the 
whole length of the body and are swept 
inwards at the front to provide wheel 
clearance and are attached to the front 
cross member. This member in the 
Cambridge, as in the larger A90 West- 
minster, is a deep cranked pressing. At 
its extremities are both the upper pans 
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for the coil springs and the mounting 
brackets for the shock absorber-wish- 
bone assemblies. The front and second 
cross member supporting the rear of 
the gearbox are bolted to the structure 
to facilitate repair. Two inverted top 
hat sections, identical to the main lon- 
gitudinal stiffeners, are welded across 
the body to form outriggers supporting 
the box section sills. In the A90, press- 
ings at the base of the scuttle provide 
the additional stiffness required to 
accommodate the extra bending loads. 
Spot welding is employed in the 
assembly of the body pressings, and 
weight and cost have been saved by 
eliminating soldered joints. This is seen 
particularly in the shape of the roof 
pressing. On each side is the conven- 
tional J-section drip moulding, to 
which a top hat section with an addi- 
tional flange on the inner edge is spot 
welded. This constitutes a box section 
cant rail, although a simpler stiffener 
is used to form the screen rail itself. 
The Morris Oxford and Cowley 
models go a_ stage further towards 
monocoque construction, in_ that 
although top hat section stiffeners are 
welded beneath the floor pressing to 
support the rear suspension, scuttle 
and front suspension, they are not con- 
tinuous. At the rear the longitudinals 
are attached by stout brackets to the 
base of the heel board, while the front 
ones are welded to a cross member that 
carries the front torsion bars. This 
cross member is formed of two channel 
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section pressings, enlarged in the 
centre to accommodate the propeller 
shaft, and welded back to back to sup- 
port the tunnel. The main floor press- 
ings are deeply embossed to increase 
their rigidity and to eliminate drum- 
ming. At the front, the wheel valances 
and the scuttle form a welded unit, 
with the wing panels bolted on; at the 
rear the wheel arches and wings are 
part of the structure. 

In the Lanchester Sprite, excep- 
tionally deep, box section sills, and a 
simple flat floor pressing, incorporat- 
ing the propeller shaft tunnel and the 
rear seat ramp, form the basis of the 
structure. A transverse, top hat section 
pressing supports the rear engine 
mounting; but the front suspension and 
engine are cradled in a pair of box sec- 
tion, forked members extending down- 
wards from the scuttle and triangulated 
with another pair of box section 
members parallel to each other and 
extending from the front cross member 
to the rear engine mounting cross 
member. 

At the rear of the body, the springs 
are mounted on box section brackets, 
while lateral stiffness is ensured by the 
floor of the luggage locker, and by the 
rear bulkhead to which the wheel- 
arches are spot welded. Although the 
body shell is of steel, light alloy doors 
and bonnet and boot lids are used to 
keep weight to a minimum. 

The M.G. Magnette is another light 
weight chassisless model in which the 





main body pressings provide rigidity 
with a minimum of local stiffeners. 
Much of the stiffness in the floor is 
provided by the propeller shaft tunnel 
and rear seat ramp, and additional sup- 
port is given by a central cross member 
and the deep, box section sills. The 
rear springs are mounted on box section 
brackets. Cross members, supporting 
the front engine mountings and front 
suspension, and the rear engine mount- 
ing, are tied to longitudinal box sections 
welded to the floor at the front. 

In the new French Ford Vedette 
models, box sections of exceptional 
depth are used to support the body 
pressings. At each side of the main floor 
pressing, box sections are formed. They 
extend from ahead of the rear wheel- 
arch to a point in front of the scuttle. A 
box section cross member is welded 
between these side members at the base 
of the scuttle. From it, two cranked 
longitudinals extend forward. They 
carry the wheel valances, which are 
welded and stiffened at their upper edge 
by a deep flange. Above the front 
springs, these flanges are enlarged to 
form their upper pans. Diagonal] brac- 
ing members extend from the spring 
pans to the scuttle. The semi-elliptic 
rear spring supports are cranked 
channel sections welded underneath the 
floor. The body itself is framed in 
square section tubular pressings. 
Further reinforcement of the sills is 
provided by box section cappings, 
which are welded on to them. 


ELECTRICAL EQUIPMENT 


Further Development of Flashing Indicator Installations 


Show has not brought to light 
many new developments. This is 
to be expected; for as a result of 
intensive development in past years, 
present-day products have reached a 
very high standard. Development still 


I: the electrical field, the Motor 


Belling and Lee flashing direction indicator 
with amber cover removed and placed 
alongside 


proceeds, but the results cannot be so 
spectacular. 

A policy of rationalization has been 
undertaken in recent years by the car 
manufacturers and_ the _ electrical 
equipment firms with the object of 
reducing first costs and also the 
variety of spare parts that have to be 
held. The fact that, in the main, the 
electrical components continue as 
before can be taken as adequate 
indication that reliability and perfor- 
mance are good and that initial costs 
are as low as economically possible. 
This Show has, of course, reflected 
the recent changes introduced by the 
Ministry of Transport in regard to the 
legalizing of the flashing light type of 
direction indicator. 


Flashing indicators 


Many of the car manufacturers have 
been quick to change to this form of 
direction indication, although it is by 
no means universal. From an instal- 
lational aspect, the system is attractive 
in a number of ways. The indicator 
lamps are simple to mount and can 
easily be blended into the styling—in 
the majority of cases the rear stop 
lamps are used as the indicators. 
Apart from possible bulb failures, the 


equipment could be more reliable over 
a period of time than the semaphore 
type, which is always open to the 
climate and to dust. 

Joseph Lucas Ltd. were showing 
their flasher system, in which a hot 
wire is employed; an extension of the 


Fe: 


The Lucas windscreen wiper motor type DR2 
has a high torque output and is suitable for 
windscreens of double curvature 





This flush top Exide battery is easy to clean 
and occupies a minimum of space 


wire operates a switch. This is their 
standard unit and works with a variety 
of indicator lamps. New this year 
was an amber lamp, type 559, of suit- 
able shape for mounting in door pillars. 

Trico-Folberth Ltd. use a similar 
hot wire system. A new control 
switch was shown for steering column 
mounting, incorporating a warning 
light which flashes in anti-phase with 
the indicator lights. Should these 
lights fail, so does the indicator. 

A novel unit was shown by Belling 
and Lee Ltd. for fitment in place of 
the semaphore type of direction 


indicator either when that unit requires 
replacement or should an owner wish 


to equip his car in line with the latest 
developments. The ingenuity of the 
design is such that the whole unit, 
incorporating flashing mechanism, 
bulbs and amber cover, is no wider 
than the existing semaphore arm 
equipment. 

The framework of the unit has 
identical fixing arrangements to that 
used for the existing design. In addi- 
tion, the same wiring termination is 
used. A_ bi-metal cut-out type of 
flashing control and three 6 W festoon 
type bulbs mounted in tandem and 
wired in parallel, are mounted on the 


The Key-Leather, Gulf Stream immersion 

heaters are for maintaining the engine as a 

reasonable temperature when stationary in 
cold weather 
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The regulation minimum 

well exceeded. The bulbs 
red by a removable amber 
plastics moulding. Because 
mplicity of the system, no 
changes are necessary to vehicle wiring 
or switching A failure of a bulb 
merely luces the light intensity 


framew 

of ] WY 
are cove 
colour 

of the 


Lamps 

long-distance driving lamp 
was wn by Ceag Ltd. It was a7 in 
unit of the modern shallow design 
carrying clear curved front glass in 
the centre of which is mounted a bulb 
shield. The glass is held to the lamp 
body means of a clamp ring and a 
safety clip is incorporated to hold the 
lens and reflector in position when 
the clamping is removed. 

Josey Lucas Ltd. showed two 
lamp SLR 576 and the SFT 576. 
Both are in a large degree smaller 
versions of the 7in diameter 700 
Seri nd are 5-75in diameter. The 
light tput is about 80 per cent of 
the 100,000 candle power of the 7 in 
unit. J SLR unit is of the pencil 
beam having a clear front glass, 
while SFT lamp provides a flood 
illumination with a flat top cut off. 
Both fitted with bulb shields 
carried the front glass. 

Another auxiliary lamp is_ the 
Saucer lamp Mark II, which was 
shown by Butlers Ltd. As the name 
implies, this again is a shallow design, 
but in this lamp the pre-focus bulb is 
inserted from the front through the 
glas 4 spider inside the glass brings 
the el il connections to the centre 
and a small diameter screw-on cap 
holds the bulb in position and makes 
the lamp waterproof. The complete 
lamp i t over 6 in diameter 

Need to say, many makes of red 
reflex reflectors were shown. Joseph 
Lucas Ltd. had on view several rear 
lamps which the reflector forms an 
integral part, the lamp cover and 
reflector being a moulding in Diakon, 
a clear thermo-setting plastics 

Belling and Lee Ltd. have made 
improvements to their Save-A-Life 
is a portable lamp unit 
that when connected to 
the car electrical supply, illumination 
is available for emergency roadside 
repair night, and at the same time 
a flashing red light warns other road 
A single, double-filament bulb 
one filament being flashed by 
means of a bi-metal cut-out. The 
construction is such that the hinged 
red Diakon cover has to be brought 
up to the vertical position to make it 
ready for operation. In this position, 
the bull open to the atmosphere 
and is well ventilated. To prevent 
operation with the cover closed, which 
would cause damage to the moulding 
through overheating, a mercury switch 
is included in the circuit. 


A ne 


device This 
designed 


users 
is used 


Windscreen wipers 

Lucas Ltd. showed an 
electric windscreen wiper, 
giving increased torque for 
conditions on 


Josey n 
improved 
type DR2 
use under arduous 
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The Ceag long distance beam lamp 


double curvature windscreens. The 
unit is Operated by a rack, which 
moves in solid brass tubing. With the 
advent of higher operating loads, the 
use of flexible tubing for this purpose 
is no longer possible. As shown, the 
motor was of the single speed type 
but a two speed version (with an extra 
winding in the field) is to be: intro- 
duced. Mechanical connection between 
the motor and rack is by means of a 
crank, worm driven by the armature 
shaft and driving a connecting rod 
with the small end moving in a cross 
head, to which the rack is attached. 

The unit is self-parking, a contact 
in the cover over the crank and 
operated by the crank pin ensures that 
the rack, and consequently the wiper 
blades, is at the end of its stroke 
before the motor is switched off. This 
wiper now gives a stalled torque of 
900 Ib-in against the figure of 600 Ib-in 
for its predecessor. It is available for 
6, 12 or 24 volts. 


Batteries 
Micro-porous separators, either 
rubber or polyvinyl chloride, are now 
used by the majority of battery manu- 


In the Mercedes Benz 300SL, access to the 
horn button is gained by pivoting the steer- 
ing wheel down 
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facturers. These separators give greatly 
increased shelf life and improved 
general operating reliability. 

Chloride Batteries Ltd. showed a 
range of Exide batteries in which the 
top has been redesigned to give a flush 
appearance. This has been done by 
reducing the size of the inter-cell con- 
nectors and recessing them into the 
top moulding. The result is a much 
cleaner appearance, a significant saving 
in lead and therefore weight, as well 
as a reduction in battery height. The 
new design will be much easier to 
clean. Provision for checking the 
voltage of each cell is retained, since a 
portion of each connector, about ? in 
square, projects slightly above the 
filling compound. 


Miscellaneous 

A novel radio aerial was seen on the 
stand of World Radio Ltd. This is 
of the telescopic type in three sections 
and extends to 50in. It is intended 
for mounting in the front wing of the 
car. Elevation of the aerial is effected 
electrically and does not take place 


ACH Motor Show in the period 

1948-53 included certain models 

which were. outstanding on 
account of their styling and the method 
of construction employed. Of the 1954 
exhibition, it is fairly safe to say that 
there was nothing outstandingly new in 
either of these respects. Evidently in 
the immediate post-war years both car 
manufacturers and coachbuilders were 
seeking to establish a reasonable line of 
development that would be acceptable 
to the motoring public. Now, the 
manufacturers are consolidating their 
ideas and it is probably for this reason 
that the cars displayed did not indicate 
any major development in either line or 
construction. In general, there were 
only slight modifications, and invariably 
they have been introduced to simplify 
production procedure or to meet 
customer requests. One thing did pre 
dominate; it was the increased employ- 
ment of the integral method of 
construction. 

The range of body styles is perhaps 
wider than it has ever been. In parti- 
cular, reference must be made to the 
several dual purpose bodies now being 
produced on small chassis. Each of the 
big car manufacturers marketing a 
medium price model now includes in 
his range a vehicle that gives most of 
the comfort of a four or five passenger 
saloon while yet allowing a good quan- 
tity of luggage to be loaded behind the 
rear seat. In addition, the rear seat is 
invariably made to fold forward, thus 
increasing the space available for 
luggage disposal when only two or three 
passengers are carried. 

Reference to these dual purpose 
vehicles would not be complete with- 
out some comment on the external 
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until the radio set is switched on. A 
small 12 volt motor provides the 
motive power. It is mounted remote 
from the aerial, but is connected to it 
by a flexible tube. The actual drive 
is by means of a nylon tube which is 
moved axially by the motor and 
pushes the sections of the aerial up 
vertically. Similarly, when the set is 
switched off, the motor is energized 
and the aerial is retracted. Limit 
switches are provided in both the up 
and down positions to cut out the 
motor. In the down position the 
sections are locked and cannot be 
extended by hand. The excess length 
of the operating nylon tube in this 
position is accommodated within 
another tube which is cleated in any 
out of the way space within the car. 

Unorthodox doors are used by 
Mercedes Benz on the type 300SL 
sports coupé. These form not only 
part of the vehicle sides but also part 
of the roof and are hinged at the top 
and open by swinging outwards and 
upwards. In order to facilitate entry 
to the driver’s seat the steering wheel 





BODYWORK 
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appearance that results from the more 
angular rearward portion that the pro- 
vision of increased luggage capacity 
renders necessary. One manufacturer, 
however, does provide all the essential 
features of the dual purpose vehicle 
without departing to any marked extent 
from the conventional lines of the 
normal private car. Other manufac- 
turers, whilst retaining the front and 
possibly the rear doors of the standard 
saloon body, so style the rearward por- 
tion that it is quite obviously a goods 
carrying vehicle. It is to be hoped that 
future additions to this range of useful 
bodies will retain as far as possible the 
private car external appearance. 

Amongst the several new cars listed 
by chassis manufacturers there are 
some interesting models. Naturally the 
introduction of new cars by such well 
known concerns as Austin, Morris and 
Hillman enables a fairly accurate fore- 
cast to be made of the design trends in 
medium priced vehicles, and it is 
obvious that, as one would naturally 
expect, a very careful study of the 
demands of potential users has been 
made. 

On the new Austin Cambridge, a 
four-door, four-light saloon, there is no 
attempt to define the front and rear 
wings. The front wing, which is closely 
identified with the bonnet formation 
and headlamp mounting, is carried 
through at waist height and ultimately 
forms the side panels of the boot. Thus 
the extension of the front wing pro- 
vides the body side panel, or in actual 
fact the lower door panels, and the body 
above the waist is inset to give a very 
stable and compact appearance. In con- 
formity with modern practice, particu- 
larly as exercised in America, the rear- 


is hinged at its hub and can be swung 
downwards and under the steering 
column. This arrangement has a 
secondary advantage in that access is 
readily given to the horn button 
switch, which is normally operated by 
a loose, horn push disc at the centre 
of the steering wheel. 

By moving a lever to rotate a cam 
mounted on a small shaft carried 
between lugs on a flange at the top of 
the steering column, the steering wheel 
is freed on that side and can hinge 
about a pin in similar lugs diametri- 
cally opposite on the flange. When in 
this position, the horn push proper is 
exposed to view and is readily acces- 
sible for maintenance. 

There is nothing new in immersion 
heaters for car engines, but the unit 
known as the Gulf Stream, shown by 
Key-Leather Co. Ltd., is particularly 
simple. This unit is mains operated 
and is for maintaining engine coolant 
at a reasonable temperature when the 
vehicle is stationary in cold weather. 
Alternatively, it can be employed for 
pre-heating prior to starting from cold. 


Developments 


ward ends of what would normally be 
the rear wings are of high blunt form 
to harmonize with the contour of the 
roomy boot. This effect is in some 
degree reproduced at the front end, 
where the headlamp housing neces- 
sitates a vertical face for the forward 
edge of the front wing. 

The front wing and door panels are 
relieved by a swaged line commencing 
at the headlamp and passing on to the 
door panels in a gradual downswept 
curve. Another outstanding feature of 
this design is the deep moulding effect 
that is introduced along the bottom of 
the body and also on the lower edges 
of the outer wing valances. This gives 
some protection to the side panels, since 
it forms a substantial rubbing strip, and 
also provides reinforcement at points 
where most needed. Without this 
lower panel edging and the swaged line 
on the body side, the appearance would 
be plain, but this minimum of relief 
suffices to produce a most attractive 
looking body. 

Integral construction has _ been 
adopted for this new Austin Cambridge 
saloon, and the body contains a number 
of interesting features that repay careful 
study. For example, the bonnet, which 
is hinged on its rearward edge and 
extends in one piece from the base of 
the windscreen to the top of the low 
and unobtrusive radiator grille, contains 
under its upper panel a substantial air 
duct into which air enters through a 
raised frontal inlet to pass to a heater 
unit against which a rear orifice in the 
duct abuts when the bonnet is shut. A 
loss is prevented by rubber seals. By 
this arrangement fresh air is also passed 
to the interior and there would seem 
to be much to commend this arrange- 





ment in preference to the costly system 
of ducting that has been used in the 
past. Furthermore, the Austin system is 
noteworthy for the fact that it in no 
way interferes with servicing work on 
the power unit. 

Another noteworthy point concerns 
the mounting of the front wing units, 
for in the interests of easy replacement 
in the event of damage, these wing 
pressings are bolted to the valance plate 
assembly. The bonnet panel, apart from 
the raised central portion that assists in 
providing the air duct and thereby gives 
relief to what would otherwise be a 
broad expanse of plain panel, has sub- 
stantial box sections at the edges which 
add much to its stiffness. The body shell 
itself is entirely composed of steel 
pressings, and since there is no separate 
chassis frame, much attention has been 
paid to the formation of the floor which 
embodies longitudinal box sections, 
with auxiliary box sections to give an 
extremely stiff base structure. For the 
mounting of the major units such as 
front suspension, engine and gearbox, 
box section cross members are intro- 
duced. It is also evident that the 
problems of flow production have 
received very close attention. 

For example, all lead loading is 
eliminated and panel joints are effected 
by turning flanges at right angles and 
spot welding. Thus, pre-finishing treat- 
ment is not necessary and the clean gap 
between the panel joints is unobtrusive. 

One criticism that can perhaps be 
made in connection with this new 
Austin saloon, concerns the luggage 
boot which although of ample dimen- 
sions (it will house 14ft® of luggage) 
has a panel extending for some height 
above the floor to accommodate the rear 
number plate and other necessary 
lamps. Thus to load luggage, it is 
necessary to lift each piece over this 
panel. In carrying this out, it is con- 
ceivable that the paintwork may easily 
become damaged. 

The luggage locker itself is well 
arranged and is provided with 2 lid of 
large dimensions hinged on its forward 
edge and having substantial box sec- 
tioned edges. As is becoming common 
practice, the petrol tank is arranged 


On the Austin ASO, an air duct is incorporated on the b« 
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centre pillar has been obtained on the B.M.W. 502 by hinging the doors on the 


front and rear pillars 


immediately behind the rear seat squab 
board; its filler is on the near side and 
may only be reached when the lid is 
open. Similarly, it is only possible to 
remove the spare wheel when the locker 
lid is raised, for the wheel itself is 
carried beneath the boot floor in a 
hinged cradle that is lowered by engag- 
ing the starting handle with a suitable 
screw on the boot floor itself. When 
fully lowered, the spare wheel can be 
withdrawn from beneath the bumper. 

There is a curved windscreen and all 
door windows are arranged to drop, a 
counterbalanced mechanism being used, 
thus avoiding internal winding handles. 
To prevent the windows from being 
forced when the car is unattended, 
they can be locked in their closed 
position by the operation of a small 
finger lever which, if required, may 
also be made to secure the window in 
a position that leaves an opening of 4 in. 
All doors are hung on their forward 
pillars and press button locks are used. 

Another new model introduced by 
the Austin Motor Co. is the A90 West- 
minster, which in general utilizes the 
panels of the Cambridge saloon, but 
additional width has been obtained by 
adopting wider centre section, and 
the moulding treatment used on thc 
side panel is most distinctively 
arranged and favours alternative colour 
schemes. This model also has the air 
inlet duct running beneath the bonnet 
panel 


nnet lid 


No space is wasted in 


In the new Hillman Husky, the 
manufacturers have developed an 
extremely versatile vehicle which can 
be made to provide most of the comfort 
of a normal touring saloon while yet 
accommodating a considerable amount 
of luggage. A furtner advantage is that 
the rear seat is so arranged that it can 
be folded forward to rest against the 
backs of the front seats; thus when only 
two passengers are travelling there is 
considerable floor space at the rear for 
luggage. Access to this luggage area 
is through a large door hinged on the 
off-side of the rear panel. This dual 
purpose function has been achieved 
without materially departing from the 
conventional lines of a private car. 

As is the case with the Hillman Minx 
range, this new model employs integral 
construction. Wherever possible exist- 
ing Minx pressings have been em- 
ployed; they are used for the complete 
front end, including the front doors. 
There is only one door on each side, 
since the wheelbase is 9 in shorter than 
the current Hillman Minx and a second 
door would not be possible. The side 
doors are fitted with drop windows and 
have the usual ventilation panels, but all 
the windows at the rear of the car are 
fixed. Naturally, the interior trimming 
is not of the same order as that of a 
normal saloon, but it is nevertheless a 
pleasing style and should give satisfac- 
tory service in this interesting dual 
purpose vehicle. 


the luggage boot on the Bristol 405 Saloon 
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A study of this plastics body on the Jensen 541 chassis shows that original thought has gone 
into the design, which is specifically suited to this material 


In the new Morris Cowley, every 
endeavour has been made to provide 
ample seating space within the wheel 
base, and for this reason the engine is 
located well forward of the front wheel 
centres. In regard to externa] appear- 
ance, the front wings are carried rear- 
wards over the door panels at waist 
height, and the width over the wings 
reduces gradually as they pass to the 
rear; thus it is necessary to employ 
obvious rear wings. At the front end, 
the wings are very much a part of the 
bonnet formation; the bonnet top 
panel, which is hinged on its rearward 
edge, maintains its width towards the 
front and gives excellent access to the 
engine. Care has been taken to preserve 
body silence and particular attention 
has been given to the incorporation of 
anti-rattle devices in moving parts such 
as the bonnet top panel. This panel, as 
every service department knows, is a 
frequent source of annoyance. On the 
Morris Cowley the bonnet panel, the 
lock of which is controlled from the 
front seat, has a coil spring at each front 
corner exerting an upward pressure. 
There are also rubber buffers on the 
front wing inner valances. 

On this car the fuel tank is again 
located behind the rear seat squab with 
its filler protruding on the right hand 
side and having a neat external cap. The 
spare wheel is carried on the right-hand 
side in a vertical position within the 





There is ample luggage space in the Hillman Husky 


dual purpose car 


luggage locker. A low locker floor has 
therefore been made possible, and to 
accommodate the spare wheel it has 
been necessary to provide a well which 
has a drain hole. The locker lid is 
hinged on its forward edge and when 
raised is supported by a stay. As the 
number plate and its light are mounted 
on the lid itself, it has been possible to 
extend this hinged panel to a point just 
above the bumper, to make luggage 
loading a relatively simple matter. As 
small tools are not provided, no special 
provision is made for housing them. 
However, since few motorists will care 
to undertake any journey without a 
reasonable assortment of tools, it is felt 
that some provision for their accom- 
modation should have been made. 
Similarly, no special attachments are 
fitted for the accommodation of the jack 
and starting handle. 

In general form, the new Morris 
Oxford is similar to the smaller model 
in having high wing treatment, a curved 
windscreen and a similar luggage locker 
arrangement. On both models the rear 
end of the bonnet contains an air inlet 
that admits fresh air to a heating and 
demisting unit. These new Morris 
models resemble the new Austin Cam- 
bridge in having the prominent wing 
valance and lower body panel moulding 
which is part of a box section that pro- 
vides rigidity. In the arrangement of the 
seating, the rear seat squab is curved 


at each end to prevent the 
wheel arches from causing incon- 
venience. A further point concerning 
the interior trimming is that the arm 
rests on the rear doors are comfortably 
padded and also act as convenient door 
pulls. This Morris Oxford saloon also 
is constructed on the integral system 

It is interesting to note that for the 
new Lanchester Sprite, integral con- 
struction has been adopted. This is the 
first time that this particular concern 
has produced a vehicle without a con- 
ventional chassis frame. Another point 
of interest in this new Lanchester model 
is that light alloy material is employed 
for the bonnet, doors and locker lid, the 
object, of course, being to save weight. 
In this connection, it should be men- 
tioned that the weight of this 1,622 cm’ 
saloon with 10 gallons of fuel is 2,352 Ib. 


forward 


While the integral method of con- 
struction is practically universal where 
at least a fairly large output is intended, 
for lower outputs constructional 
methods are still closely identified with 
the traditional composite method. 
Exactly how far this time-honoured 
method is used seems to depend very 
largely upon other activities in which 
the manufacturing company may be 
engaged. For example, the Bristol 
models give some indication of the 
effect on body construction of the close 
relationship between aircraft and motor 
manufacturing divisions of the same 
company. The new Bristol 405 has a 
body shell that in its main construction 
is acombination of ash, ash laminations, 
light alloy and steel, with an 18-gauge 
aluminium alloy panelling which also 
plays its part in stiffening the body 
structure. From a design viewpoint this 
new Bristol, a four-door, four-light 
streamlined saloon, has a number of 
interesting features, not the least of 
which is the mounting of the spare 
wheel on the left-hand side between the 
front wheel and the screen pillar. Access 
to this spare wheel is had through a 
hinged flap which lifts up upon release 
to enable the spare wheel to be with 
drawn with little effort. In fact this 
hinged flap represents the entire panel 


On the latest version of the Rover 90 saloon, the rear window 
and boot have been modified 
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surface below the waist moulding 
between the front wheel and the door 
hinge line. A similar flap on the right- 
hand side of the car covers a compart- 
ment in which the battery and other 
auxiliary details are situated. 

This spare wheel arrangement has 
been used before. It does allow a satis- 
factory increase in luggage locker 
accommodation, but it can only be used 
on a chassis of good length where the 
engine is located behind the front 
wheel centres, and there are to-day 
increasingly fewer cars with this charac- 
teristic. In the roomy boot of the Bristol 
405 a 16-gallon fuel tank is mounted 
high against the back of the rear seat 
squab board to give additional luggage 
space between the bottom of the tank 
and the low boot floor. The luggage 
capacity is still further increased by the 
introduction of recesses at each side 
extending into the rearward sections of 
the well swept wings. It is felt that this 
arrangement could serve as a model for 
those designers who desire to feature 
the luggage carrying capacity of their 
creations. 

In the Daimler Regency sports saloon 
which has been modified to accommo- 
date two different engine sizes, and the 
bonnet is therefore longer, it is noted 
that the spare wheel arrangement which 
was included in this model when it was 
introduced two years ago is retained. 
The spare wheel is carried in a cradle 
beneath the boot floor and js lowered 
to allow the wheel to pass beneath the 
bumper by the rotation of a nut pro- 
jecting through the luggage locker floor. 

In general, the Rover saloon has been 
little changed but some modification 
has been made to the styling of the rear 
end. In particular the rear light is 
now carried around the rear corner 
panels to embrace a portion of the roof 
quarters. 

An excellent example of the use of 
resin glass fibre material as a panelling 
medium, reinforced where necessary 
with tubular members, was to be seen 
in a most attractive two-door body 
shown by Jensen. Apart from its tech- 
nical interest, the styling of this saloon 
design is extremely good, the wing 
structure being combined very closely 
with the lower panel contours. The 
body is of aerodynamic form and its 
low well-curved bonnet is followed by 
an inclined curved screen, while the 


A detachable plastics roof has been 


made available 
Triumph sports two-seater 
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The Lanchester Sprite is of integral construction and some of the panels, for example the 
doors, and bonnet and boot lids, are of aluminium to reduce weight 


The moulding treatment on the Austin A90 saloon favours a dual colour scheme 


roof panels merge into the locker panels 
with no break. There is the usual large 
rear light which leaves practically no 
blind quarter panel. 

This chassis manufacturer also 
accommodates the spare wheel beneath 
the boot floor, a projecting nut being 
rotated by the wheel brace when the 
wheel is required for use. Another 
interesting point in connection with 
this car is the pivoted panel used to seal 
the grille orifice at the front of the 
bonnet panel; this pivoting flap is con- 
trolled from within the car. 

Plastic materials are also used for the 
production of a detachable coupé roof 
that is now available for the Triumph 
TR2 sports two-seater, which hitherto 
has been supplied with the normal 
folding hood. The new reinforced glass- 
fibre top is intended to be adopted at 


the beginning of the winter season and 
left in position until good weather can 
again be expected. It is secured by a 
spigot at the top of each screen pillar 
and one in the centre of the screen 
The rearward portion of the detachable 
top is secured to the rail behind the 
seats by four fastenings which involve 
the use of a nut, a threaded spigot being 
passed through drilled plates screwed 
to the inner face of the rail. 

In the section devoted to special 
coachwork, the bodies in general were 
similar to those that have appeared 
before. One outstanding example was 
the striking drop-head coupé exhibited 
by Park, Ward & Co. Ltd. on a Bentley 
Continental chassis. Previously this 
chassis has carried saloon coachwork 
of aerodynamic form but Park Ward are 
now producing both fixed head and 


On the Bristol 405 saloon, the spare wheel is housed forward of 


the near side door 





The Bentley Continental saloon by Park 


drop-head coachwork on this high class 
sports chassis. Naturally the oppor- 
tunity has been taken in designing these 
two bodies to use common lower panels 
and since both are of coupé form, this 
has had no detrimental effect on the 
appearance of the two cars. The essen- 
tial feature of the design is the blunt 
formation that characterizes the forward 
portion of the front wing, which after 
reaching its maximum height above the 
front wheel centre, falls very slightly 
as it passes on to the body side panels 
until it ultimately merges into the rear 
wing; however, since the front wing 
extension, as it passes across the door 
panels of which it forms a_ part, 
gradually reduces in width, the rear 
wing is prominently outlined. The 
forward portion of the rear wing 
follows normal shape, but behind 
the wheel centre the wing retains its 
height, falling only slightly towards the 
rear; this line is also common to the 
luggage locker 

In the construction of these bodies, 
Park Ward have used their patent 
method of metal construction. Light 
alloy materials are used in each case, 
the bodies being panelled in aluminium. 
There is a large luggage locker which 
has the spare wheel in the centre of the 
floor, the remaining space being 
occupied by six fitted suit cases. The 
luggage locker lid is hinged on its 
forward edge and is balanced. Seating 
is provided for four passengers and to 
facilitate entry to the rear seats, the 
backs of the separate bucket type front 
seats fold forward. This is necessary 
because these are two-door bodies. In 
its operation the folding head is 
extremely light and is readily mani- 
pulated by one hand. A recess behind 
the rear seat is so devised that when the 
hood is folded it lies with little pro- 
jection above the surrounding panel 
area, and a cover is provided to retain 
the clean appearance that distinguishes 
this attractive car. 

As ulready mentioned, the fixed head 
saloon shown on a Bentley chassis 
follows similar lines and this also has a 
light alloy body framework. In this 
two-door, four-light body, the quarter 
window is of large dimensions and 
there is also a very large back light 
which is provided with demisting 
equipment; these windows, together 
with the curved screen, provide 
excellent visibility, both to the front 
and to the rear. A shallow metal channel 
divides the door and quarter glasses, 
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Ward and Co. Ltd. 


and the framed door giass includes a 
pivoting ventilation panel at its for- 
ward end 

The Silver Wraith touring limousine 
displayed Park Ward is once again 
an excellent example of the dignity and 
style which a reputable British coach- 
builder can achieve on this high class 
chassis. Perhaps the outstanding feature 
of this particular body is the striking 
front wing design that is carried out 
with a falling line across both doors to 
meet the rear wing near its base. The 
large boot is well equipped and has a 
lifting lid, whilst the interior of the 
body provides seating accommodation 
for five or six passengers; a full division 
is fitted 

One of the interesting features of the 
special coachwork section was to be 
found on the stand occupied by H. J. 
Mulliner and Co, Ltd., who in the past 


Convertible 


The rear er 
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have usually produced a body of out- 
standing novelty in both construction 
and styling. On this occasion neither 
of these points was much in evidence, 
for the bodies on display were all of a 
type that have been seen before. The 
Bentley Continental saloon, for 
example, is retained in its original form. 
A point of particular interest is the 
installation in a four-door light weight 
Bentley saloon of air conditioning 
equipment in which the air is taken in 
and put through a small conditioning 
unit before being passed to the interior 
of the car. This air conditioning unit, 
made by the Longford Engineering Co., 
is installed behind the rear seat squab 
board where it occupies some of the 
valuable luggage space in the luggage 
boot.. However, for those using this car 
in a country where high temperatures 
are experienced, the loss of luggage 
space will not be regretted when the 
interior of the car can be maintained at 
a reasonable temperature. Although it 
is not yet possible to say just how much 
temperature drop is possible, it is 
expected that it may be in the region 
of 30 or 40 deg F. 

The air conditioning unit is fed by 
ducts arranged under each sill, with 
inlets at each side of the front apron, 
and the conditioned air is taken up the 
quarter panels and ducted along the 
cant-rails, whence its release to the 
interior is under the control of the 
passengers. This application of an air 
conditioning unit makes an interesting 


oachwork on a Bentley Continental chassis, by Park, Ward and Co. Ltd. 


{ styling of the Park Ward convertible model of the Bentley Continental con- 


forms with modern trends 
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study and its future development will 
be watched with interest, for un- 
doubtedly now that it has been proved 
possible in a private car, others who 
travel in warm countries will favour its 
inclusion in their vehicles. 

As in the past, H. J. Mulliner con- 
tinue to pay special attention to the 
problem of weight reduction and their 
experience in the use of light alloy 
materials has proved that durable 
coachwork is possible, whilst the saving 
in weight has been of benefit in 
enhancing chassis performance and the 
many other problems affected by the 
right construction. 

A Daimler touring limousine shown 
by Hooper and Co. (Coachbuilders) 
Ltd. clearly showed the versatility of 
this Company’s craftsmen. The trim- 
ming is most unusual, the rear seat 
being trimmed in silver-grey brocade. 
As is usual with Hooper coachwork the 
body is wide and its width in the region 
of the rear wheels is such that the wing 
does not extend beyond the outer 
panels. The rear wheels are enclosed 
by hinged wing panels, which extend 
to the lower line of the body. 

Another point of interest in this body 
is the use of independent heaters for 
front and rear compartments, which are 
divided by an electrically operated divi- 
sion. The driver’s seat is separately 
adjustable and, as in the past, the door 
windows are glazed with double glasses 
to prevent misting. The fixed roof has 
a glass panel in the rear portion and 
can be covered at will by an electrically 
operated sliding shutter. The same 
method of operation is adopted for the 
door windows. 

The front wings house the head and 
pass lamps which are situated behind 
the perspex panel that retains the line 
of the wing. Laminated safety glass is 
used for the curved windscreen. In 
the fitting of the interior, the radio set 
and its controls are concealed in the 
rear seat centre arm rest. The whole 
of the interior cabinet work, instrument 
board and finishers are covered with 
blue crocodile skin, and similar material 
is also used for covering the four suit- 
cases which, together with the spare 


Air conditioning installation in the boot of the Bentley coachbuilt 
body by H. J. Mulliner and Co. Ltd. 
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Decorative paintwork is used on this Daimler touring limousine by Hooper and Co, 
(Coachbuilders) Ltd. 


wheel, are housed jn the luggage locker. 
Both windscreen and back light are 
provided with demisting equipment. 
Freestone and Webb Ltd. can 
usually be relied upon to produce 
something very attractive on a high 
class chassis. This year was no excep- 
tion, for in the sports saloon, a four- 
door six-light design on a _ Bentley 
chassis, the general torm shows definite 
departure from the pleasing but some- 
what angular styles that have in the past 
been associated with this coachbuilder. 
The Bentley chassis that carries this 
coachwork is basically a standard model 
but to conform to the lines of this 
design, it has been provided with a 
Continental radiator cowl and special 
steering. Thus, the bonnet is low and 
the general effect is most attractive. The 
front wings, which have a prominent 
nose accommodating the headlamps, 
maintain their height as they pass 
between the scuttle and fall slightly as 
they pass over the two side doors. The 
rear wings have the appearance of 
separate components, although they are, 
of course, essentially part of the body 
panel; in fact the forward portions of 
these wings are carried on the rear 
doors and open with them. From a 
point above the rear wheel centre, the 
upper line of the rear wing falls in the 
usual pattern, but at the junction of the 
body and boot side panels, the wing is 
upswept to form a peak before falling 
away again on the line that is in 
harmony with the luggage locker lid. 
For a distance of approximately 18 in, 


this upswept portion of the rear wing 
crown is provided with a chromium 
plated motif which adds relief at a 
point where it is badly needed. 

In the construction of this body, 
although Freestone and Webb have 
retained the _ traditional composite 
method, they have so arranged the 
timber members—which are of reduced 
dimensions where possible—that the 
complete weight of the car compares 
most favourably with the Bentley all- 
steel saloon. In addition to lightening 
the body members, weight has also been 
saved by paying special attention to 
the front seat construction, which has 
been lightened considerably without 
any detriment to its comfort. Full use 
has been made of the space within the 
luggage locker, where the spare wheel 
is off-set to the right-hand side and is 
covered by an open-ended structure 
that can, if desired, be removed entirely 
by the release of two wing nuts. This 
spare wheel cover serves a distinctly 
useful purpose in housing a sliding 
panel that may be used as a picnic table, 
and provision is made in the boot for 
the accommodation of picnic utensils. 

As is usual, the luggage locker is 
provided with a lid that is hinged on its 
front edge. The doors are hinged on 
their forward pillars and the front door, 
in addition to the usual drop glass, 
contains a pivoting ventilation panel. 
The corresponding panel behind the 
rear door glass is fixed 

Of the three cars exhibited by James 
Young Ltd., the four-door sports saloon 


The detachable wheel cover in the boot of this Bentley, by Freestone 
and Webb Ltd., incorporates a sliding picnic table 
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Colour treatment emphasizes the striking wing styling 
Freestone and Webb Ltd, 


on a Rolls-Royce Silver Dawn is an 
excellent example of this coach- 
builder’s appreciation of line construc- 
tion. The roof line is _ particularly 
attractive, and the entire car is one 
with which little fault could be found. 
This coachbuilder has also adopted 
light metal construction and an appre- 
ciable saving has been _ effected, 
although no indication of this is 
apparent in the external appearance of 
the car. In connection with this weight 
reduction aspect, the Silver Wraith 
sports saloon which was one of the 
other two cars, is of special interest, for 
the complete weight of this capacious 
car is 43 cwt; a noteworthy achievement. 

The Rolls-Royce Silver Dawn and 
the Bentley, of similar design, compare 
favourably with the standard saloon 
and in these bodies a particular feature 
is the spacious luggage locker which, in 
addition to the centrally disposed spare 
wheel, will accommodate 19ft' of 
luggage. In the case of the Bentley 
saloon, the standard chassis has been 
modified by fitting a Continental type 
of radiator which has a more forward 
mounting than is usual. The headlamp 
arrangement also is slightly different, 
the lamps being housed high in the 
front wing panels. 

It is interesting to see how in a con- 
version of a standard popular saloon, 
one of the coachbuilders has enlarged 
his field of activity, particularly so 
when it has produced a good looking 
style in a type of body which is 
becoming extremely popular. The con- 
cern referred to is E. D. Abbott Ltd., 
who have taken the Ford Zephyr saloon 
and behind the rear door shut pillar 
have removed the rear roof panel and 
boot lid, building in its place a well- 
styled van type of rear end. Perhaps the 
word van is not truly applicable, for 
this attractive design for the inclined 
rear panel with its large window, large 
side windows and the well rounded roof 
that maintains the continuity of the 
forward roof panels, is fully in keeping 
with the front end styling. In consider- 
ing the dual purpose models that are 
now being produced, the Abbott con- 
version takes a foremost place from the 
appearance viewpoint. The high for- 
ward wings are retained, together with 
the lower body side panel, and the 
seating arragements are exactly as used 
in the standard production model. As 


Is Usual Wi 
vehicle 


removed from 


placed iga 
seats 

With t I 
luggage loadi 
and even 
normal | tl 
space behind 
rear seat 
rear door 
loading, | 
larger arti 
scat 1s norm 
door in 
hinged on 
an efficient 
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its normal position and 
the backs of the front 
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on, there is considerable 
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used for luggage 
to facilitate the loading of 
or for use when the rear 
lly located, there is a wide 
rear panel. This door is 

right-hand side and has 
ck device to maintain the 
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door in its open position. This is neces- 
sary since owing to the inclination of 
the rear pane], there is a tendency for 
the door to fall shut when it has been 
fully raised. Concealed hinges are used 
for the rear panel door and its lock is 
controlled from within the car. 

The added portion of the roof carries 
a chromium plated rail that increases 
the luggage carrying capacity. The 
spare wheel is carried in a vertical posi- 
tion within the luggage storage area 
and against the right-hand panel. When 
the rear seat is folded forward a rubber 
mat may be used to cover the entire 
luggage loading floor space. 

Also shown by E. D. Abbott Ltd. 
was a Bristol 405 drop-head coupé. 
This car contains many of the excellent 
features that are to be found in the 
saloon version of this model. It has, 
for example, the spare wheel accommo- 
dation on the left-hand side between 
the front wheel and the screen pillar, 
with similar accommodation on the off- 
side for the battery and other auxiliary 
units. In the construction of this drop- 
head body, the ash frame is panelled 
in aluminium. In addition to the stan- 
dard Bristol spare wheel and battery 
arrangement, the luggage locker layout 
also follows the lines of the saloon 
model with its fuel tank mounted high 
on the squab board, making possible 
the accommodation of luggage beneath 
the tank. 





apacity is exceptionally large in this Zephyr conversion’ by E. D. Abbott’ Ltd 


The Continental! radiator and a modified head lamp mounting are used on this Bentley body 
by James Young Ltd. 





No 4 Avro Larue 


ALFRED HERBERT LTD. 


IS FITTED 
EXTENSIVELY 
WITH 


BALL AND ROLLER BEARINGS 


The drawing shows the arrangement of extra- 
precision bearings on the main work spindle. 
A battery of these machines is used by 
Messrs. Moss Gear Ltd. for machining 
steering boxes. 


-e y) iQ 
7 WS: 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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FIRST in the world to produce the 
all-metal DOVERITE covered Steering 
Wheel, Dover have led in design, 
construction, and finish ever since. 


AS FITTED TO 
BRITAIN’S 
FINEST CARS 
FOR NEARLY 
50 YEARS 





Sole Manufacturers 


DOVER LIMITEO 
NORTHAMPTON 





Also Plastic Moulders , ti DE ite is 
in “ DOVERITE”’ of " Aik P 
j'ai) eagitt! 
CONTROL KNOBS i Waraennnny ttt i 
and LEVERS [7 E RUE sea a 


tartry soulia'zan STEERING WHEELS _ 




















In production on the Bedford 


MULTI - TABLE 
WHEELABRATOR 


Two Multi-table Wheelabrator plants, 

each having four 48” tables, in produc- 
tion on Bedford components. 

The machine in the foreground is deal- 
ing with Bedford finish-machined 
layshaft pinions, whilst the second 
machine is engaged on camshafts. 


YM y 
<< 


My) 


TILGHMAN’S LIMITED - Broadheath * Altrincham » Cheshire 


formerly TILGHMAN’S PATENT SAND BLAST CO. LTL MIDLANDS: R. J. Richardson & Sons, Led., Commercial Street, BIRMINGHAM 
LONDON OFFICE: 1, CHESTER STREET, S.W.1 SCOTLAND: Balbardie Led., 110, Hanover Street, EDINBURGH 


W.43 
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Do you know 

that many Coopers 

Polishing Bobs run at 

speeds in excess of 100 miles 

an hour (528,000 surface-feet) ? 

No wonder they have to be made 
as only Coopers know how. Send 
for our free brochure today, 
illustrating the ideal wheel for 
every class of work. 


COOPER & CO., (B’HAM) LTD. 
BRYNMAWR, BRECONSHIRE. 


Telephone: Brynmawr 312. 
Telegrams: Felting, Brynmawr. 








La \ 


Registered Office and Works 


SINC 


E 1807 


FELT 


LITTLE KING STREET, BIRMINGHAM, 19 








FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 4861 


Rathbone 
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Mid 


reliable Springs by 


From the high precision spring required 

for a strongroom door to its simpler 

counterpart in a padlock, the right 

spring for the job is essential to ensure 

perfect performance. When your ee — - 
Service to Engineers since 1760 
springs are designed and made by Salter, 

they are just right — not the cheapest 


obtainable but fit to work for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 


spring — you can depend on Salter for the right spring for the job. 


ns Ceo. Salier & Co. Lid., West Bromwich 
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MU) TALKING MACHINE SHOP 


Wt 


“Cast iron eh? Of course, now we 


machine wet” 


“Since the production team introduced IRONEDGE, we've had 
no more trouble with cast iron, Production is up and everybody’s 
happy. 
When we machined dry, the high duty iron we used was a terror 
on the tools, They lost contour in next to no time and the electric 
motor bearings were wrecked by a fine, dry dust component 
finish wasn’t too good either. 
IRONEDGE has stopped all that. Cutting tools now last longer, 
we get remarkable finish when grinding, that destructive dust i: 
washed away—and the inspectors are more than satisfied 
It’s economical, too. We're using a 1:25 dilutic pwards, and 
the results speak for themselves.” 
Finish grinding an alloy steel roll for a steel strip mill using Waldrich 
Write for Publication S.PA73 which 5 fi legen Grinder, Norton 36 ins, dia. X 4 ins. wheel travelling at 
details of the Fletcher Miller Cuttin d 6,505 surface feet/min. and flow of IRONEDGE 1:40 


Keep olting wilh 


—$—$ $< ————— 


GPEC E TG) CUTTING FLUIDS 


FLETCHER MILLER LTD- ALMA MILLS -HYDE-CHESHIRE 


Telephone 81 (5 lines) Telegrams EMULSION, HYDE 





see us about NUTS! 
-) “=\ and bolts too! 


You don’t need to look very hard for 


a reliable supplier of bolts and nuts 

| anarkshire can fill most needs and 
keep good delivery dates. Try the 
service for yourself ; write now for fully 


descriptive literature on our products. 


Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by: 


” 


Our “ Monthly Stock List 
keeps buyers right up to date h LA NA R K 5 | | R E 
with the supply position. If t e 


you are not receiving your 
copy please ask to be put BOLT & RIVET COMPANY LIMITED 


on the mailing list 
Burnbank, Lanarkshire, Scotland. Tel.: Hamilton 1241-4 
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All this 
and Aluminium too! 


The new T.I. Aluminium Mill Finish Sheet will sweep 
the board where aluminium is used in automobile body-work. 
Supplied in pure aluminium T.I.111 (14° Manganese 
Alloy), or T.1.222 (2",, Magnesium alloy), free from ‘earing’ ot 


‘luder lines’ effects, it is ideal for deep or shallow pressing... 








. . One sure way to improve horse-power/weight 
(payload) ratio of the modern automobile is saving in body-weight. 


There is no doubt that T.I. Mill Finish Sheet is the answer. 


Our booklet entitled “ T.I. Aluminium Supplied in coil or flat sheets. 


Alloys giving particulars 
of our various materials, and a special 


brochure “ T.I. Aluminium Mill Fins! FOR SAVING WEIGHT . 
Sheet and Coil,’ will be supplied P Za 
UT Aluminium Fa 
! ST 


to principals on application 


Obtamnahle from our stock 


T.I. ALUMINIUM LIMITED, REDFERN ROAD 
TYSELEY, BIRMINGHAM. ‘Telephone : Acocks Green 3333 


ALUMINIUM AND ALUMINIUM ALLOY INGOT, BILLETS, SLAB, SHEET, STRIP, 
AND LLOYD’S SPECIFICATIONS 


AN 
OTT y FRONT oF j7 


PLATE, TUBES AND EXTRUSIONS TO ALL COMMERCIAL, A.I.D 
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S; ‘A? METAL is THE Alloy 
for Sheet-forming Press Tools & Stretcher Dies 


Many of th lost famous aircraft and automobile 
companies use k A’ because they have discovered its 
many advanta teel and cast iron 
SPEED. kKi;| \’ climinates long waiting periods for 
tools. Di i roduced within a few days of 
receiving patt 
LOW COST. Dics made in Kirksite ‘A’ cost 
the only af of similar tools produced in 
HIGH RECOVERY VALUE le See oe cant ee ee 
An outstanding advantage of Kirksite ae iad salad : ca 
is that obsolete dies can be recast in- 2 i ~ mh we 
definitely. Write for literature giving examples bead an 
of production runs obtained from Kirksite | 
and other interesting facts about this ver illoy. Also ask for a .” g Die for sheet 
copy of Hoyt Engineers’ & Buyers Guide 3 steel. Courtesy of 
We operate a complet peedy service for the ; oi the Willenhall Motor 
4 me 6 Radiator Co. Ltd 


production of dies fre ners’ own patterns i” 
HOYT METAL COMPANY OF GREAT BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, S.W.15 


Telephone; VANdy 606! Telegrams: “Prefanity’’, Wesphone, London 


PLAIN BEARINGS ANTI-F ON METALS BRONZES SOLDERS «+ ZINC-BASE ALLOYS, ETC. 











oom | SERVICING GUIDE 


Covers §? post-wat re a | "YT ny @) 
sh. 1 BRITISH MOTOR VEHICLES 
cial vehicles and trac | kh ] F ABJUBAL 


tors, the information 

being presented in the 

same style as in Vol 

ume 2, Over 400 pages Thi follows on the successful introduction of the first volume, and pro 
of indispensable servic- ick ec information on many 1951 and 1952 models. It contains 23 of the 
ing data on such makes cight-] upplements published in Moror Traper and British AUTOMOBILES 
as; Austin, Armstrong OVERS! rranged alphabetically by makes in three groups—cars, commercial 
Siddeley, Bristol, Ford, veh ul tractors. The book, size Il} in.» 8}in., is strongly bound to 
Hillman, Humber, withet rd usage 

Jaguar, Jowett, Morris, 7 

M.G., Riley, Rover, 
Standard, Sunbeam 
laulbot, Vauxhall, } com 
Triumph, Wolseley, per 

Bedford, Commer, form | any other source 
Dennis, Guy, Leyland 


ow Provides over 200 pages of vital data 


Volume 2 in this unique series covers some 25 models 


Phe ontains much general information, such as an illustrated glossary 
of te il terms, a list of alternative part names and a number of speciall 

version tables. The bulk of the information has been obtained by 
esearch among the vehicle manufacturers and is not available tn this 


"63s. net | for all service stations ... order your 
By post 65s. ' . 





copy to-day “42s. net. By post 43s. 6d. 


1 and New Zealand Associated 
Rhodesia: Kingstons Ltd 


Obtainable from all bookseller 


Trade Journals Co., Sydney, 


TRADER PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1, ENGLAND 
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AS NEW NAME 


cast in an old tradition 


of PERSONAL SERVICE 


T. M. BIRKETT, BILLINGTON & NEWTON 


LIMITED 


The two famous firms of T. M. Birkett and Sons Ltd., Castings from a few ounces to 10 tons in 
and Billington and Newton Ltd. have pooled their Phosphor-bronze, gun-metal, aluminum 
unrivalled non-ferrous casting facilities and experience, 
to give the customers of each an even better personal 

° _ ‘ _ : bearings. Specialists in  high-tensile 
service. The combined firms will operate from a new a 

: aluminium-bronze castings, centrifugal- 

headquarters at Hanley, but foundries and machine shops cast wheel blanks, and chill-cast rods 
will remain at Longport and Hanley. and tubes. 


bronze, manganese-bronze and light 


alloys. Prectsion-machined bushes and 


One of Britain’s Largest 


7 NON-FERROUS 


Foundries 
T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


HANLEY, STOKE-ON-TRENT Telephone: Stoke 22184 
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STAINLESS STEEL 
can you have all these advantages 


Production costs lowered Complicated fabrications and 
Simplicity of operatio pressings easily polished as end 
Corrosion resistance increased operation 

Complete chemical cleanliness Practically no limit to size of 
Simplified assembly product for polishing 


Q@Quic kK DELIVERY 


It will pay you to consult 


PATENT NOS. , | OS. MAT. R.D. No. 
622118 : 699013: © PROCESSING LTD. 4169/D.T.D. 900. 
PHOENIX HOUSE, 19-23, OXFORD ST., A.1.D. APPR. No. 6107/53. 


683309 : 683310 ’ LONDON, W.1. j A.R.B. APPROVED 


16 OTHERS PENDING j No. A.1./3881/53. 
Tel.: Gerrard 3324 Works: Farnham, Surrey Y 


DARWINS 


GROUP 


SHEFFIELD ENGLAND 


ation with the use a 


magnets enable 


aracter, but the benefit 
and facilities 
intensive 
facest ipnit 


equipment being used 


DARWINS LTD. 
TOOL STEELS * HACKSAW BLADES - PERMANENT 
MAGNETS + HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wiRE ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 
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HENRY BERRY & CO. LTD. 
1883—1954 


ELEC CL{CKKLCEK LEE 


We remind you that we are one of the oldest Hydraulic 
Manufacturing Companies in Britain and we make all the 
most modern equipment for every branch of British Industry. 
All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


Our standard lines” of produets include 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES, DIE SPOTTING PRESSES 


* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


71 years of progress. 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10”’ 


. ex, 4 a MW TGS © - . ~“~ < 
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EQUIP WITH KING DICK 


Whatever the size, or how- 
ever difficult the position, the 
KING DICK range of Quality 
Tools can be relied upon to 
produce a quick and effective 
answer to awkward nuts and 
~ bolts. Details are available 
> : : on request. 


“Se. Mes we reputation “tor sper 
—a "4 tive workmanship, an 
2 rigid Quality-Control, has 
. given KING DICK unchal- 
lenged leadership wherever 
fine tools are used and 
appreciated. 


z : a 
4 


New Unified Standard 

for Bolts and Nuts. Open 

Ended and Ring Spanner 

Sets are now available 
LEADERS ask for details. 


i : wee 
| | ' ( we | 


ABINGDON WORKS + KINGS RD + TYSELEY + BIRMINGHAM 11+ ENGLAND 





/ for complete satisfaction... 


. refer your problems to the firm q€) that has specialised 


in the production of filters Ea oe strainers 
8 


as iilustrations 
Tank Filter Strainer, 
and floats to customers’ own requirements Oil Sump Strainer (Rust Proofed) 
Petrol Pump Filter (Fine Gauze) 
Air Ventilator Filter (Blower Guard 


FILTERS + SGREENS - STRAINERS 


INTERMIT LTD., 37, Bradford Street, Birmingham, 5. Telephone: MiDiand 3492 


AUTOMOBILE ENGINEER, November 24, 1954 








A century ago the firm of 


Joseph Sankey and Son, commenced operations in a 
small workshop in Bilston. From these early 
beginnings developed the great plant at Wellington 
which, today, is world famous for all types of 
press work, including the manufacture of millions of steel 


wheels for every kind of surface transportation. 


For many years Sankeys 
have always been in the forefront of wheel 


design and manufacture. 


OF WELLINGTON 


Joseph Sankey & Son Lrd., Hadley Castle Works, 
Wellington, Shropshire 
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Aluminium 
Alloy 
Castings 


Timing Side and Driving Side Crankcase castings for 
B.S.A. Model A.10 


“WS A 650c.c. Golden Flash 


Model A.10 





FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. @ 180/19 




















WORTH LOOKING INTO 


Our comprehensive catalogue on Auto- 
mobile and Garage Equipment covers 
every requirement in the field of 


lubrication, fuel taps and filters, tank 
fittings etc. 


Our standard equipment is supplied to 
many leading vehicle manufacturers 
throughout the world. Can we help you? 


HITT TTT HHH 
HII || 


HHH] 
i] 


| 


Goth) AUTOMOBILE 
~~ EQUIPMENT 
BENTON & STONE LTD - — hed ee 
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FASTENERS 


For metal-to-metal fixtures, 


fabric-to-metal, wood-to-metal . . . etc. 


They add ten minutes production time to each man hour 


TRADE ENQUIRIES Carr Fastener Co. Lid., 47 Woburn Place, London, W.C.1, Museum 1433 Manche 
Birmingham: 214/215 Daimler House Paradise Street, Birmingham, 1. Midland 


Head Office: Carr Fastener Co. Lid., Nottingham Road, Stapleford, Nottingham. Tel 
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A vital part 
of production 


Two hands belonging to a skilled worker. 
Where would the drive for more 
production be without them? They deserve 
the best press guards made today. 

And you have a right to expect that your 
consideration will not result in a fall in 
output. The answer is, of course, the 
‘Fastrip’ Synchronised Guard for more 
production and greater safety. 


Send for full details today. 


Jj. P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 

















SS 


WEST COST 
~Cc 





It is naturally more economical choose INTAL DRILLS. 
to use the type of drills which Constant research and improve- 
give the most efficient perform- ment to keep our products in 
ance—those which operate at line with the latest advances in 
higher cutting speeds, with a engineering and metallurgical 
longer effective cutting life. That techniques keep INTAL 
is why so many users repeatedly DRILLS in the lead. 


MILLING CUTTERS 


Obtainable from your Stockist. London Stocks — 16, Aldersgate Street, E.C.1. Glasgow Stocks — 50, Wellington Street, C.2. 


THE INTERNATIONAL TWIST DRILL COMPANY, LIMITED Telephone 23072 - 3 
INTAL WORKS WATERY STREET SHEFFIELD 3 Telegrams ‘Fluted’ Sheffield 
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for Gears 


Specialists in spiral bevel and hypoid gears for rear 
axles, differential components and assemblies, automotive 
gear boxes and transmission gears and components. 
Camshafts and timing gears. 


oa 


— sa 


yypyitih 


E.N.V. ENGINEERING COMPANY LIMITED HYTHE RD., WILLESDEN, LONDON 
} 


©\ LONDON 


Cy i 


QHZ 


\ 
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BM supply | = — s 
light alloy castings fer AUSTIN 


cars and make the gear box and 
diiferential castings for the new 


CAMBRIDGE 


PERRY BARR METAL COMPANY LID: then: ann BIRMINGHAM-222 "}79q'5-6 





THE SHERBORNE RUBBER CO LTD 


SHERBORNE STREET * BIRMINGHAM ° 16 phone. EDG 38812:3 


\ | 


} 
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SIMMS MOTOR UNITS LTD - OAK LANE: EAST FINCHLEY : LONDON « N2 


Telephone: Finchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 
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is a Registered Trade Mark of the Manufacturers 


Geo. TUCKER EYELET Co. Ltd. 


ONE OPERATOR 
OPERATION 
Walsall Road _.. BIRMINGHAM 22. 
) TOOL MANUFACTURERS AIRCRAFT MATERIALS LTD. MIDLAND ROAD, LONDON N.W.1 


THE MODERN SYSTEM OF RIVETING 


THE ONLY COMPLETE LINE FOR GEAR TOOTH PRODUCTION 


Hobbi ng 3 Vhavi ng 


CHURCHILL CLEVELAND . CHURCHILL 
RIGID HOBBER a ; i RED-RING DIAGONAL 
<A GEAR SHAVER 
COMPONENT : Automobile 
Gear-—27 teeth—9°25 N.D.P 
Helix Angle 26°—13’—15 
Face Width }”. 


A typical example of 
accurate production 


HOBBING : 3°5 minutes 


SHAVING : 40 sec Remoy 
ing ‘002/3" from each flank 


SOUND TESTING: 40 se 


& CoO.L.TO 


CHURCHILL ing 


2 = CHURCHILL RED-RING GEAR 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM SOUND TESTER 
ALSO AT LONDON, MANCHESTER, GLASGOW & NEWCASTLE 
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HALLMAG TOOLS 


i TF E D 


A newly formed Organisation, now in full operation with four 
depots and a team of fully experienced Representatives covering 
Great Britain to provide only the best of tools plus the finest 
service ! 


Write for preliminary leaflet now ready, giving details of the advantages of having 


tools from ACA TLL MOA 


HALLMAC TOOLS 


Head Office and Depot: Aldersley, Wolverhampton. Telephone: 52001 (5 lines) 


Also Depots at London, Manchester, Glasgow 


WhiteAd 30/5 
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Many manufacturers use FRY’S new 
CARBODY solder for processes 
where economy is the prime con- 
sideration. CARBODY is quick and 
clean to use—and really cuts soldering 
costs. For the finest finish and where 
quality is important the established 
ABBEY and BELFRY Body Solders 
should be specified. Why not send 
today for samples of 





F eu, Tys Metal Toundries Ltd 


TANDEM WORKS, MERTON ABBEY, S.W.19. Mitcham 4023 
md at MANCHESTER GLASGOW BRISTOL BIRMINGHAM & DUBLIN 


® 4 


In standard sizes OF to 
your own specification. 
Our catalogue will help 
you select a type and 
size of chuck most suit- 
able to your own needs. 


Write for your copy today. 


& 
“PEClalists to the 
Motor ‘ndustry 


= a "J. H. HUMPHREYS & SONS 


AMAL LTD + HOLDFORD ROAD + WITTON - BIRMINGHAM 6 | Blackriding Electrical Works, Werneth, Oldham 
‘Phone: MAIn 1651 





110 AUTOMOBILE ENGINEER, November 24, 1954 





PARK GATE 


QUALITY STEELS For 
ELECTRICAL ENGINEERING 





hard shaft steel 


for 


electric motors 





THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS , YORKSHIRE, PARKGATE, YORKS 
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i. 


COMPRESSED AIR EQUIPMENT 





PARAFFIN 
ANO Ot 
SPRAY GUN 


Yes, you can handle all comers if you use B.E.N. equipment! There are 
B.E.N. compressors displacing from 2—32 cu. ft. of air per minute provid- 
ing reliable and low cost compressed afr for all garage purposes—-and a 
range of accessories for tyre inflating, spray painting, spark plug cleaning, 
and so on 

To help you select a suitable model send for publication CB 93 “Air Power 
for Garages and Service Stations’’. 


COMPRESSED AIR tite nF 
ENGINEERS Ne 


B. E. N. PATENTS LTD. covwrsiow of sroom @ wave ito.) P.O.Box Mo.J0, HIGH WYCOMBE BUCKS. Te/: HIGH WYCOMBE 1603 
C.Piol 




















COMPLETE 


UNIFORMITY PROPRIETORS AND MANAGERS 
OF SIZE AND SPECIFICATION 


ensures minimum AUTOMOBILE 
le. EFFICIENCY 


A USEFUL BOOK FOR GARAGE 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 


The author of this book claims that a possible outlet for 
new business lies in developing an organised service of 
engine tuning and testing. This service may comprise a 


sees and reception department, a self-contained engine tuning and 
max j mum out p ut maintenance department, and a test service for checking the 
of component S entire installation of any vehicle. The book gives practical 


advice on the organisation of such a service and explains how 
to bring it before the public by means of publicity and 


advertising schemes. 


R K STA | 10s. 6d. met By post 10s. 11d 


Obtainable at all booksellers or direct from 


BRIGHT STEEL BARS TRADER PUBLISHING CO., LIMITED, 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUP 
PLIED, FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS =| DORSET HOUSE, STAMFORD ST., LONDON, $.E.1 


KIRKSTALL FORGE ENGINEERING LTD * LEEDS 5 * Telephone: HORSFORTH 2821 
MI7 
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peech 


may bring tears to the eyes of the jury—but something 
more than fine words and flowery phrases are needed when 
you are selling to the Motor Industry—which is what 
we’ve been doing for close on fifty years. We started up 
our works in Coventry right in the heart of the new 
industry when the wheels first began to turn. We have 
grown up with it—and in a world where many have 
gone to the wall we are proud to have survived and 

even flourished in a modest way. Which proves that 

what we make and supply to the car firms must 


be pretty good—such things as Trim Assemblies, 





Seats and Squabs, Cushions, Hoods, Carpets, Screens, 

















Tilt Covers for lorries and W.D. vehicles, tractor 
covers and so on. We have also developed a plastic 


extrusion and moulding side to the business—if you 





want anything with knobs on! Although we are quite a 





small ‘‘family’’ concern with a payroll of some 150 people 
we are proud to have some of the biggest names in the 


Trade on our books—as customers. This doesn’t mean 





we've no time for the smaller enquiry—just try us 











Y )undries 


COVENTRY MOTOR AND SUNDRIES CO LTD 
2FPON ENO. COVENTRY. TEt COVENTRY 64908 


((\ 
\yjoventry 


— 
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lack ascot 
Ae oud Aey Soot 


pistes 


Beoerer Gp Fit 
he Lenolaade 


Seaaccee (cookie Lr 
Lhe cmuysnel Sand. + 7M “iS 


op 


There’s gold in them thar hills . . . if you know where to find it. If 
you don’t mind leaving your wife and children for seven years at 
a stretch, getting a bullet through the lobe of your ear, nearly dying 
of thirst and finally dying of heart-break. There’s gold 

But wait. Many manufacturers use solvents in the course of 
their process. Volatile solvents, expensive solvents. And for some 
reason we can’t quite understand they let them float away into the 
atmosphere. Why, dang it There’s Gold in the air! for the man who 
hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TH] LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TRI ABBEY 3085 
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for quick service 
at the right price 
get in touch with 


GRIFFITHS 
GILBART, 
LLOYD 

& CO., LTD. 


Empire Works, Park Road, 


Birmingham, 18. 
Telephone : NORthern 6221 





AUTOMOBILE 


The Most Positive 
Worm Drive 


he slots are pierced right 
through the band, thus 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production. The above apparatus is used for 


determining tensile strength, elongation and modulus. 


—# 
2a 


& 
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PROTOTYPE 
MOULDINGS 


Uf, 
Nid 


YL 


Service to Industry 


A_ Special 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 

An experienced staff is available to co-operate on technical 
problems, including the development of spec.al compounds 


to meet specific conditions 


St. Helens 
INDUSTRIAL MOULDINGS 
In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alter 


native material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS. Telephone : Slough 20333 


Fa® 
og 


Rae 


o 








GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 


EN G | aad CO LTD Drilling Heads and Machines, Tapping 
. 4 Machines, End Facing and Centring 


lines, Speci achine Tools for 
COVENTRY vnone: covensay 6aca: enone nena 


Ce. ae 





GREATER 


PRODUCTIVITY 


- « « without planning 


But in SS ; 


Industry ES, ; 


Faulty ignition, indifferent lighting, inefficient 
every working hour minute 


second must be carefully planned towards meh Ht ti } charging, all cause delay and consequent loss 
the increased production of commodities Fy “ 
essential to the nation's livelihood. Time * | of money. At the first sign of any of these 


and Motion Study methods help greatly — danger signals, do the wise thing, have your 
towards that end. . . . 

truck rewired with AERIALITE, the Safe, 
PRESTONS, once again leading the way 


as the largest suppliers of Swiss Stop- . Dependable Auto Cable. 
Watches to British Industry, give every ’ a 
help to Time and Study experts by AERIALITE LTD., STALYBRIDGE, Cheshire 
supplying not only top-quality Swiss : 

Jewelled Lever instruments, giving years 
of accurate service, but also give every 
help with their 


IMMEDIATE REPAIR SERVICE 


giving attention to your most urgent 
needs in double quick time .. . yet 
with the care and craftsmanship vital 
to such precise instruments. ALSO 
by periodically stripping, cleaning 
and expert oiling by our “Mainten- 
ance Service” your Stop-Watches will 
gain added life. 





We have a fine range of all types of 
Swiss Stop-Watches including Wrist- 
Stop- Watches. 

WRITE OR PHONE FOR OUR 
ILLUSTRATED CATALOGUE 
AND PRICE LIST. Tel.: BOLTON 
876 (2 lines). 


PRESTONS LTD. stop.warcn seeciauisrs BOLTON, LANCS. 


ALL OUR STOP-WATCHES 
ARE TOP-QUALITY SWISS 


JEWELLED LEVERS—AND AERIALI TE 
GUARANTEED 


"Safe, Dependable 


AUTO CABLE 





OOOO Peeeecooooos 
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a ARC ER ies 


WORKING CYLINDER 


gives 


LONGER 
| i LUEE 
el which means 
ie , LOWER 


RUNNING COSTS 


TELAFLO 


Hi- DUTY 
TELESCOPIC DAMPERS 


Original Products of the UNIVERSAL DAMPERS ORGANISATION SHIRLEY, BIRMINGHAM Tel.: Shirley 2277 


and the trill PUNGC ox 
ROTOFLO *otary Type Dampers 


WhiteAd 2962 
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Vhe Juecl — 
6.wiIMDUCTION HEATER 
ta the Worl 


FOR SOLDERING, BRAZING & HEAT TREATMENT 


@ OTHER MODELS AVAILABLE IkW. TO 45kW. OUTPUT 


radio heaters ltd... woxmncnam . serxs . enctan. 
Phone: Wokingham 1030-1-2 Grams: Radyne, Wokingham 
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FLENCHS 


(BuaAm) LTO 


TOOLMAKERS 
ENGINEERS 


ACTUAL MAKERS OF 


ORKALOY 


CEMENTED CARBIDE 


TOOLSETIPS | 
Catalogue on Request 4 


2226 (3 ues) 


CRAMS 


» 


GREAT HAMPTON STREET, BIRMINGHAM 18 
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\\ 
THIN WALL 
BEARINGS 


THICK WALL 


BEARINGS 


/ 
WRAPPED BUSHES 


CHILL CAST i J “UL 7 BEARING 
PHOSPHOR: BRONZE My METALS 


+ | a 


* 


SINTERED SINTERED 


COMPONENTS She Complete ON es 
Bearing Sewice 





D) &\ (0) S The Plain Bearing Specialists 


| 
LIMITED 





Dualloys Ltd * Boden Works * Chard * Somerset * Telephone Chard 234] 


improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Led. 
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- 


ATY CONTROL 


t 
: 
bf 
tia {- 
| = 
4 a 


” 


at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. CL? 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 





lgeMEnE MUD FLAPS 


BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


HERMETIC RUBBER CO. LTD 


HERMETIC WORKS - RYLAND ST + BIRMINGHAM 16 
PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS: HERMETIC. BIRMINGHAM 





7 fo fd ("UT ft 

e . . 

Why did it win? 
It will be long discussed among the enthusiasts, and some wag 
is ultimately bound to say “Because it held together.” For 
over 80 years Richards Bolts and Nuts have been holding 
things together in the transport, engineering and construc- 
tional fields. Specialities include “Staffordshire Knot” 


Carriage Bolts and Nuts, black and bright work and the 
famous “‘Hi-strain” brand for the really big stresses. 





Enquiries to 
CHARLES RICHARDS & SONS LTD., Darlaston, Nr. Wednesbury. 
Phone: Darlaston | 40 (1/0 lines) P.B.X. Wires: ‘Richards, Darlaston."" 
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Ductile Iron 


Y LogAleont“ 


gives you a remarkable 


metal with an ever increasing 


range of applications 


BONNET ARCH in Ductile Iron 
Weight 66 lbs. compeession 


Transverse - Strength 
Rupture Sure Tons/s4 in 
jtimate Tonsisa. 

Ulum 
- stress 

Tensile S 

Tr n. 

Tons/sq: * 


45-45 


Lloyds Ductile Iron is now firmly established as a successful new ferrous metal 
which combines the advantages of cast iron with the tensility and toughness 
of certain steels. 

In replacing flake graphite or malleable cast iron it permits heavier loading of 
existing designs or re-designing to reduce weight. In replacing steels, its 
reliability, ease of production and ready machineability offer economy in cost. 
The successful casting of Ductile Iron demands the strictest and most ex- 
perienced metallurgical and melting control, but Lloyds have been casting it 
daily, continuously since 1950. 


BALANCE WEARING BUSH The applications of Lloyds Ductile Iron are almost limitless and its properties 


in Ductile Iron. Weight 15 Ibs. may well enable you to re-design your present casting for more efficiency at less 


cost. Technical advice freely given on request. 


Ductile Iron is only one of the range 
of High Duty Irons cast by Lloyds 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT + TELEPHONE: BURTON 3807 
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For heating and demisting equipment... 


Call INL, 


Installed as standard equipment or offered as an optional extra, a K-L heater- 
demister-defroster gives additional sales-appeal to any vehicle. The ideal unit 
for many cars and commercial vehicles will be found the existing K-L range, 
but they are well-equipped to produce new designs for you. K-L have years of 
experience in “‘making the unit to fit the car”, and these special models have 
won the approval of leading manufacturers and user 


All K-L units use the “waste” heat from the cooling system (thermosyphon 
or pump type), have reversible motors and are controlled by an illuminated 
rheostat switch. Besides those shown, the range includes the K-L 54 UNIVERSAI 
for large cars and several ‘tailor-made’ models. A letter or phone call will 
bring you fi ti 
g you full details. THE NEW MK II| MONITOR 


heater, demister and defroster suits all small and 


K-L| make heating-demisting equipment for buses, medium sized cars. Reversible motor gives a choice 
of demisting with or without heat, or heat only 


coaches and commercial vehicles as well as cars. Contact 
7 : . Superbly styled, enamelled die-cast cabinet. Retails 
our Design Dept. for special requirements. at only £9 19s. 6d. complete with all accessories 


REAR VIEW 


of the K-L 54 MK II special model for 1954 
Anglia and Prefect cars, supplied ready for 
immediate installation. You simply remove the 
grommets on the scuttle board and use existing 
holes for tubes and bolts. £9 19s. 6d. complcte 
retail 


Approved 


by the M.G wnt 
Lid., the K-I € 4 
MG." F. protrude "KEY - LEATHER 
a> elmer Od co. LTD. 
comprete re 5, URSWICK ROAD, LONDON, E.9. 
Tel: Amherst 5202-4 
aia 


— J MANY ENGINEERS ALWAYS SPECIFY 
MINNEY, | : 


ELECTRIC INDICATOR 











ee ae i Mechanical properties: 
its. lace- , : 
akan aba teS ae @ ULTIMATE TENSILE 
negligible. No , STRENGTH 33/35 Tons per 
square inch. 


glass compo- 
YIELD STRENGTH 20/22 


nents. Sim- 
plicity ensures ready ae ay egy | and manipulation Tons per square inch. 
- ELONGATION 6%, to 8%. 


e 
without special knowledge. Very large diagrams. No e 
Photography, thus saving time and trouble. Calibration A 
ines can be recorded while @ BEND 90°. 
taking Diagrams. @ BRINELL VALUE 175. 


DOBBIE M‘INNES LTD | Write for details 


Awitial ¢ fayneerngy Instruments 


sroomioan no clascow Swi TRAM JLOLE. HALE timires ountey port stot: 


TIPTON 








Also at SOUTH SHIELOS LIVERPOOL LONDON 
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Built 1928 


ve 


solid tvre 4 wheeler 


Scammell 8-ton chain drive 
(Hardy Spicer Propeller shaft between gearl 


lainad 





It is an expression 


Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927 


of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 


Hardy Spicer are justly proud of their record of service to the Motor 
so long 


to the present day. 
Trade, and to have been associated with so many great names of the industry for 


hahaha PTY ” 
™ 72a, 


Te 


{ modern Scammell Constructor 6 x6 Chassis 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


BIRMINGHAM, 


WITTON 
k VICTORIA, AUSTRALIA 


6 


HARDY SPICER LIMITED (A Birfield Company), 
(AUSTRALIA) PTY LIMITED SOMERS STREET BURWOOD 


HARDY SPICER 
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can be done on the 
spot by any of 
\10 HALDEN branches 


A specialized photo-copying 
service is available at every 
one of Halden’s branches, 
where a complete range of 
. up-to-date equipment is used 
to reproduce plans, 

deeds, documents etc. 


Copies produced by 
Litho and all the usual 
photographic processes. 


who do their own ® 
photo-copying, Halden'’s offer a 
comprehensive range of modern , 
machines capable of producing first- 


cL * 
) <4 
Ag % ‘ class work. 
ae sh 4 Halden’s are also licensed by the 
"%e- 


Controller, H.M. Stationery Office to 
reproduce Ordnance Survey Maps in 
one colour. 


4 3 





OF MANCHESTER 


J. HALDEN & CO. LTD., 8 ALBERT SQUARE, MANCHESTER 
GRANCHES AT: LONDON, WEWCASTLE-ON-TYNE, BIRMINGHAM, GLASGOW, LEEDS AND BRISTOL 





CORPORATE say 


XY 


“Manren 16>” 


“HAND & HEART” BRAND 
FILES & RASPS 


North, South, East and West, in humble village 
forges and vast industrial plants throughout the 
world, Osborn Best Refined Cast Steel Files and 
Rasps are in daily use. 

A full range is supplied for every purpose, and 
every tool leaving the factory is tested and examined 
to ensure perfection. 


MAKERS OF QUALITY STEEL 
PRODUCTS FOR OVER A CENTURY 























es 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 


Please write for brochure on extrusions for the motor industry. 


SAMUEL OSBORN ¢ CO. LIMITED 
CLYDE STEEL WORKS. SHEFFIELD C.& C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tuffiex, London 
Telegrams: Tufflex, Norfinch, London 
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Consistency in quality — you can rely on it with repetition 
castings in Meehanite metal. The same specified engineer- 
ing properties, the same uniform soundness, the same 
easy machinability in every batch — and from _begin- 
ning to end of each batch. They mean fewer rejects: 
lower production costs. We can supply them in various 
types of Meehanite metal according to whether you 
need them for general engineering or with special resist- 
ance to heat, wear or corrosion — from a few ounces 
weight to 40lbs. (For larger castings than this—up to 20 tons 
—there is our Jobbing Foundry). Why not consult us? 


ASHMORE, BENSON, PEASE & CO. 


(Proprietors : The Power-Gas Corporation Ltd.) 


STOCKTON-ON-TEES 


LICENSEES OF THE INTERNATIONAL MEEHANITE METAL CO. LTD. 
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MERLIN 


The reputation 
for reliability 
over a long 
period is the 
best measure of 
the true quality 
of GARRINGTONS 
Hand Tools. It 
is also the 
reason why they 
are confidently 
chosen by 
engineers and 
handymen 
everywhere. 


‘KESTREL 


Obtainable 
from all 
recognised 
Tool and 
Motor Accessory 
Stockists 


Write for lists 


HAND TOOLS 


yoo 


GARRINGTONS LIMITED 


DARLASTON STAFFS 


BROMSGROVE 


Worcs 





Books for i 
Automobile Engineers 


Your local Smith’s shop or railway 
bookstall can quickly supply the books 
you want on any aspect of the industry. 
Lists of titles on specific subjects will 
gladly be supplied on request. 

Your copies of AUTOMOBILE ENGINEER 


can be bound into attractive volumes; and all 
your stationery and printed matter supplied 


through our local branch. 


W.H. Smith & Son 


for TECHNICAL BOOKS 
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 








PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.0.S. AND ADMIRALTY APPROVED 
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QUITE A SIMPLE 
MATTER, GENTLEMEN 


And after a session with heads wrapped 
in wet towels, our design department 

will emerge triumphantly with the spring 

calculated to do the job better than any 

other. It’s as well to call us in at the a (5 
design stage, you know. More . 


than thirty years facing up to this 
sort of thing has taught us most 


of the answers. LEAVE /T 7g 


CUE A 


OF REDDITCH 
SPRINGS, SPRING CLIPS 
THE LEWIS SPRING CO., LTD. SPRINGS. SPRING CLIPS 
RESILIENT WORKS, REDDITCH. ‘Phone : REDDITCH 720/1/2. VOLUTE SPRINGS 
London Office : 321, High Holborn, W.C.1. ’Phone: Holborn 7479 & 7470. 











ONDOy, 


BRAND 


TINNED & LEADCOATED SHEETS 
CONSISTENT IN QUALITY 


Considerable advances in our coating technique have recently been 
made. This background is from an actual photograph of a ‘London 
Brand Leadcoated sheet and gives some impression of its even surface 
and brilliant spangle, 


STOCKED BY 
LEADING MERCHANTS 


SHIMWELL & C? LTP 


Manufacturers since 1875 


WELLINGTON ROAD - LEYTON - LONDON, E.10 
Tel.: LEYtonstone 2281/2 
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Will's a 
Life-Saver! 


No one knows just how many lives 

Danford has saved. You see, he believes in 
rescuing people before they run into danges 
Much of the material he handles is used in 
aircraft and other industries where precision 
is vital. So that Wilf’s job—to test for 
hardness—is one of profound importance, 
requiring wide knowledge and experience as 
well as reliable equipment. No effort or 
expense is spared in the maintenance of 
Habershon standards. For well over a 
century we have manufactured hot and cold 
rolled strip and sheets to all specifications and 


for all purposes. Your enquiries are invited 


Habershon 
STEELSTRIP 


meets the most exacting requirements 


J.J. Habershon & Sons Ltd., Rotherham. Te!. 2081 (6 lines) 
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ULLAL 


This HELI-COUL insert 


. will give you positive protection 
against wear, stripping and corrosion in 
all tapped threads. It permits cleaner, 


more functional design... 
ARMSTRONG PATENTS CO. LTD. 


BEVERLEY, YORKSHIRE Telephone : Beverley 410 

















1.B.D/100/A. 


codl/ a MITRE 
Drop Forging 


ail 
We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs. 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD, WILLENHALL, Staffs. Phone 486/7 
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It pays to be accurate ! 


Accuracy in little things leadsto 9 
reliability in big ones 


We pride ourselves on 

maintaining an  unvarying 

accuracy in the manufacture of 

every single repetition metal product. 

Add to this the fact that all orders are 

carried out speedily and cheaply and it is not 

surprising that we can help firms complete their 
contracts on time, lower their production costs and 
increase their production all round. Can we be of service 


to YOU? 


DROP FORGINGS 
(also Machined) Redfern, 
Hot Brass Stampings 
Cold Stampings & Presswork Re Ltd 
Springs & Wirework evens 


Special Wrenches & Tools 
Auto, Capstan & General 
Machine Work, Bolts & Nuts, 


Screws, Washers, etc. 





PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades. 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telephone: ACOcks Green 1197 
Telegrams: ‘Brisk, Birmingham.’ 





Huldens 


AUTOMOBILE ENGINEER, November 24, 1954 








HERE’S THE 


Aa Keliability 


REG. TRADE MARK Nos. B611535 


LOCK WASHERS AND INDUSTRY DEMANDS 


Industry has been looking 


LOCKING J ERMINALS nesrecertonpor rie 


British Patents os 40655 ; | this—an engine chat takes 
tf 
up very little space and 


with the tapered twisted | \w-r-20 
teeth that lock tighter ae 
under vibration we i 


Note the independent tooth form 





FOR 


COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 
ENGINES 


4.6 & 12 CYLINDER Vd for delat, 5 = 
0 
2 STROKE OIL ENGINES E 
coraee OP Foven ei 
50/2 Line 
T 


S4NDBac,, ITED 
CHEStHing 
Champions of their weight and class ; 


FD 














P— Prayhoadl 


SPRINGS 
a ay 


Production manufacturers 


of torsion, tension and 
compression springs of all 


| 
iy types, pressings, clips, and 
; sole manufacturers of the 
“4 most advanced shock ab- 
iit sorption device — 
| ‘*METPAKS" Shock 
Manufactured from high Absorbers. 


Leading manufacturers rely on:— 





carbon spring steel, hardened 


and tempered, also available 
in phosphor bronze. A.D. APPROVED B R A Y H E BR D 
BARBER & COLMAN LTD 

mia) SPRINGS LTD. 


MARSLAND RD - BROOKLANDS - MANCHESTER 
Mall | FULL VIEW WORKS 


TELEPHONE: SALE 2277 (3 LINES) 
wmBOnAED + <enReOL™ sais | KENNEL RIDE + ASCOT - BERKS 


Factors’ and Dealers’ enquiries to | 
actors’ and Dealers’ enquiries aca ieee. Telephone: Winkfield Row 427 : Telegrams: Brayhead Ascot 





Wm. Clark (Spare Parts) Led., 438 Harrow Road, 








$.8.1 
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‘CLEANING & DEC | 


IN THE MODERN WAY .. . WITH| SIMONA 
Safety > eduoC conomy BRAND 


PISTON & ENGINE CLEANING | SOFT 


RUBBER MOULD CLEANER 


RUST REMOVAL BLAST 
SCALE REMOVAL | GRITS 


PATENT No. 670034 


| 
| 
| 

ST NT, | 
OTENTION LOCALLY. NO DAN | 
OTHER USES. | ® 


R. SIMON & CO. LTD., 69-70 MARK LANE | 
LONDON, E.C.3. _ 











Phone: Royal 6148-9 & 2423-4 INLAND ‘SIMONIVA, FEN’ FOREIGN ‘SIMONIVA’ 


OSS OS OCCT TS SS. ea aan naaaaanaanaannnaaaa 


CLANCEY 


SUIDES TAPPETS 


NEW ST wes 
BELLE VALE - HALES¢ 


Manufacturers of 
Fine Cars and Vehicles use 


G. CLANCEY Ltd. 
CAST IRON 
VALVE GUIDES 
& CHILLED FACED 


APPETS 


; . | © , ee gst 8 
NEW 


G-CLANCEY L” - ‘, 


"i gsoweN 
TELEPHONE 


ELLE VALE : HALESOWEN 


CRADLEY HEATH 69411-2-3 
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OVA 


radiators for the 
Automobile Industry 


Also 
manufacturers of 
Fuel Tanks and 
general 

Sheet Metal 
Fabrications 

to the Trade. 


0-610 


0:560 


For details consult :— 


) ’ 
Profile 
E. J. BOWMAN (B’HAM) LTD. 


) 
(T | WHITEHOUSE STREET, BIRMINGHAM 6. Tel. Aston Cross 3228/9 


yy 
We, 


Mn Zfccetoco TENSION WRENCHES 


Herlormance 


Established design principles, based on careful 
investigation into piston temperature and heat-flow 
phenomena, have resulted in profiling which en- 
sures maximum bearing area over skirt and lands. 
Good design in these respects is graphically 
illustrated by the typical Specialloid piston shown 
here — removed from a 142 mm. bore high-speed 
D.I. engine, after prolonged tests, using non- 6 Models cover 
compounded, non-detergent type straight 1.C.E. re, 2-400 foot Ibs 


lubricating oils. for 
STURDY & RELIABLE, Wy a” 4” and 3” 


SPECIFY COMPACT DESIGN. Vil) Sq. Drive 
ADJUSTABLE. j 





3 PHASE SIGNAL BY 


Specialloid ==*, 
PISTONS _ | ——seacr enos_ ura 


SPECIALLOID LTD., BLACK BULL ST., LEEDS, 10 BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 
Telephone: Leeds 31471/7 
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IF YOU USE SPRINGS ; 
WHYNOTUSE . 








VEHICLE SPRINGS 


FOR 
PRIVATE CARS 
AND 
COMMERCIAL VEHICLES 


FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY “U”’ BOLTS, 
EXHAUST PIPE AND 


SILENCER CLIPS 
OF EVERY DESCRIPTION. 


‘Phone: WES 0575/6 








CASTINGS 
for 
PROTOTYPE 
or 
PRODUCTION 
in 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 








GEORGE 
WEARING 


LIMITED 





CARTERS GREEN 
FOUNDRY 
SCALE~ FULL SIZE WEST BROMWICH 





| ESTABLISHED 1850 TELEPHONE WEST BROMWICH 0092 TELEGRAMS ‘WEARING’ WEST BROMWICH 
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- 
...mo brake on 


production! 





Presswork and sub-assemblies 
for the automobile industries 
are a speciality. Our service is 
modern and adaptable and we 
deliver the goods on time, 
thereby causing no irritating 


production delays. 


MACHINED PARTS WELDED ASSEMBLIES 
COMBINED PRESSWORK AND MACHINING 


GIRDEX ENGINEERING CO. LTD. 


WESTON LANE, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 2205 Telegrams: GIRDEXPRES 








cold forged 
precision 


by 


LINDLEYS 


QUALITY BOLTS, NUTS and SET SCREWS 


C. LINDLEY & CO. LTD. ENGLEFIELD ROAD, LONDON N.|I 
Phone: CLissold 0643 (4 lines) Grams BEAUVOIR, NORDO, LONDON 








QUICK DETACHABLE PIPE COUPLING 


for use on trailers with tractor controlled position. Rotate sleeve for safety lock. 
brakes. Body ‘A’ fixed on back of Couplings rustproofed. Can be used 
tractor, operation is as follows : for vacuum or pressure. Standardised 
Move sleeve ‘B’ back, this allows steel by S.M.M.T.; in general use in 
retaining balls to open and release cone America. Safe working load of 4,000 
‘C’. When connecting, hold sleeve ‘B’ Ibs. per sq. inch. Can be supplied with 
back while inserting cone. Internal an automatic shut-off valve 

spring then returns sleeve to “locked” Now available in 3”, 4", 2° bore. 


FEENY & JOHNSON LTD WEMBLEY 


Phone: WEMbley 4801 & 4802 











HILTON RELAYS HILTON RELAYS HILTON RELAYS 


yin 
RELAYS 


HILTON 
ELECTRIC CO.LTD 


52 POOL ST.WOLVERHAMPTON Phone: 22783 
HILTON RELAYS HILTON RELAYS HILTON RELAYS 
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EAGLE BRAND 


DROP FORGED 


“SPANNERS 


FOR ALL PURPOSES 


BROS$ (orop-rorcincs) LTD. 


EAGLE WORKS + WILLENHALL « STAFFS. 


BODY MOUNTING ANTI-SQUEAKS PACKING FOR GLAZING 
PADS METAL-TO-METAL STRIP FOR WINDOW 
FITTING WINDSCREEN GLAZING 


KAUTEX LIMITED 


ELSTREE WAY-ELSTREE ~HERTS.: Tel: Elstree 1777/8/981770 
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r 


ADJUSTABLE SEATING 
X Cox & 


Telephone (WATFORD) LTD Felegrams 
WATFORD 5631 (5 LINES) WATFORD BY-PASS, WATFORD. HERTS. COXANCO, PHONE. WATFORD. 























A MODERN 


FACTORY 


OF 40,000 TO 60,000 SQUARE FEET 


REQUIRED 


ON A RENTAL BASIS 
IN CHISWICK, ACTON OR BRENTFORD 
FOR LIGHT ENGINEERING 


THE BUSH PEOPLE CHAMBERLAIN & WILLOWS 


LONDON, E.C.2 


23, MOORGATE 
for NITRIDED CITY 6013 (8 lines) 


Designers and Manufacturers 


and LINERS | PRESS TOOLS—16s 


& FIXTURES—GAUGES 
Al 
NEW CATALOGUE AVAILABLE ON REQUEST MULTI-DRILLING HEADS 


These jig bushes and liners are manufactured in accordance witt | also 
B.S.S. 1098; 1953, che recommended sizes for the jig plate holes | 
being in accordance with British Standard for B limics (8 GENEVOISE JIG BORING 


164; 1941). 


Established 30 years MASON 


LAWRENCE Bros. MILLWARD LTD 28, start ee os GREEN 


WICKER LEY toy | BIRMINGHAM, 27 
ROTHERHAM Telephone :- ACOcks Green 2969 
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#6 a careful, ic, old boy !/ 
€ 


WE never quite knew whether Icarus, who 
followed his dear old dad Daedalus up into the 
heavens with a new pair of wings, was just a 
careless, headstrong youth or whether it 

was lack of ‘know-how’. If his wing ¢ 

bolts had been moulded in Nylon Sy 
instead of wax there would never have been 

this trouble, with the sun melting them 

and Ic plummetting into the sea like a 

well-oiled seagull. Especially if Ekco 

had done the job. For we have the 

‘know-how’ on plastics, and the equipment Gar 
too. We tool and mould all shapes and “ 
sizes from a }” knurled knob with a brass 

insert to a 16-lb. table top, from a tooth 

pick to a baby’s bath. Ask us to settle 


your moulding problems! 


Ne 
EKCO PLASTICS 


(E) moulders to the best people 


We design, tool and mould and our Plastic 
plant is one of the largest in the country. 
(Our presses range from the smallest to 

the largest — injection up to 45 az.— 
compression up to 2 

2,000 tons). 


OD) . 


—E K. COLE LTO (PLASTICS) SOUTHEND-ON-SEA, 
Members of the British Plastic: Federation 


LSA 


ESSEX 
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“THE AMOUNT OF ROOM 
IS LITTLE SHORT 
OF PHENOMENAL” 


© The Scribe’ in‘ THE AUTOCAR’ 1 Jan. 1954 





WIDTH. 
HEIGHT .... 
DEPTH ..... 


Bucket or bench 

type. Bent tube frame 

with strong but resilient 

webbing and a covering 

of p.v.c. leather-cloth 

First-class comfort plus 

better use of available space. Very strong 
weight negligible. Easily fitted and 
quickly removed. Fittings supplied 


New lightweight car seats now available 


The new type of lightweight car seat in maroon, 
brown, grey or fawn is fitted to a famous make of car. 
Describing The in his 
Disconnected Jottings said ‘‘ The amount of room 
is little short of phenomenal, and the easy removal of 


the front seats, Scribe 


the seats permits the car to be used in all sorts of ways 
for odd-shaped luggage. They are light and comfort- 
able, and can be lifted out for the roadside snack, let 





alone full picnic. Very practical.” 

In short, for the short, fat, tall or thin passenger, a 
first-class improvement in car seating. Soft, yet you 
can’t bounce on it. Get in touch with Intalok Ltd. 


~INTALOK 


THE SLUMBERLAND GR ENQUIRIES TO 


A PRODUCT OF OUP TRADE 
| 
' 


INTALOK LTD + CALDWELL ROAD + NUNEATON + TEL! NUNEATON 2367/8 





i ,®? 
ats your problem? 
insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS .. . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


C77 7771) 


RUBBER & EBONITE 
WILL HELP YOU SOLVE IT! 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN'S RUBBER WORKS LTO - HYDE - CHESHIRE 





NITRIDED | fi _~____—— 
N IT R A L LO Y _ | AUTOMOBILE CHASSIS DESIGN 
and EDITION. By R. DEAN-AVERNS 
ST ‘- e L This volume, published for AUTOMOBILE ENGINEER, provides 
a comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second | 
for | 


edition contains new chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 


OPTIMUM HARDNESS & STRENG TH | mew material on methods of stress measurement, anti- 


corrosive treatment of metals, road spring design and 
Particulars from | || streamlining. Much of the emphasis is on the problems of the | 


re) heavy commercial vehicle, but in general the work is applic- | 
N IT RA L L Y L l M l T E D | abletocardesign. 30s. net. By post 30s. 8d. | 
| associated | 

ATLAS WORKS ILIFFE Obtainable from all booksellers or from : 
TEC HOC AL BOOKS | 

S H E F F E L D 4 —_ DORSET HOUSE, STAMFORD ST., LONDON, 8.E.1 | 




















Telephone: Sheffield 26646 Telegrams: Nitra 





Development and Production of Industrial and 
Trade Moulding by Injection and Compression 
techniques. Specialists in P.V.C. mouldings, 
and work incorporating metal inserts for the 
Aircraft, Electrical and Electronic Industries. 











= BRITISH PLASTICS DEVELOPMENTS (Cad. 


ae A a a ee 2 
ee, llltt—‘—S woe | G A T CE . 69 
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This PRECISION ARBOR PRESS 
is particularly adaptable to light assembly work 
and similar operations. The machine-cut rack is 
integral with the ram, which is ground to 
ensure sensitive operation. The ram is gibbed 
to allow for adjustment, and the table and 
ram are provided with a centrally bored 
hole. Four standard sizes are produced, the 
smaliest being capable of exerting a 
pressure of 250 Ib. and the largest a 
pressure of 700 Ib. On the two smaller 
sizes spring return to the ram is 
available. An adjustable stop can also 
be provided on all sizes. 


Full details available on application 


, 
a ra 
40¢ mA® 


BIRMINGHAM TOOL 
& GAUGE CO. LTD. 


SOHO HILL BIRMINGHAM 19 


TELEPHONE NORTHERN 3344 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, E.C.1 
, &-6 £8 FH Ow © ew tT & & t 645 4 
Beardmore 
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Today’s all too familiar 

trend of increasing 

costs can only be halted 

by making production 

more economical. But 

how to do so raises problems 

too. Fortunately, when 

it comes to Malleable Iron Castings 


your interests are our particular concern. 


The Blackheart Malleable 

Iron Castings we produce 

enable you to bring 

costs right down to earth. 

Production technique is such that 

castings are usually ready for 

immediate jig machining. Our castings 
conform to the Highest British Specification 


accepted—B.S.S. 310. (1947) Grade 3. 


SHOTTON 


BROS ‘LTD 


BL 


S 
gow Castine 
‘ 


OLDBURY, NEAR BIRMINGHAM 


Telephone BROadwell 1631-2 








SITUATIONS VACANT 
CLASSIFIED ADVERTISEMENTS } I EVELOPMENT Designers required in 


RATE - vad eee, —~ ay ~ ee fl : 4% 7 FEL Design/Development Division, which covers 

S enede ‘I a, —— y- yg nye ‘x a wide range of light engineering, including small 

Aa tg 1954 “: oe ee ee mechanisms, test equipment, motor car acces 

— y™ Oe seoue ee b e dacs N | | sories, etc., and is located in ideal surroundings 
aot ieiion rot oe ovember 24th, No } ; ADAP T ORS | at Elmdon, mar Birmingham. Excellent modern 
responsibility accepted for errors. | working conditions Good _ salaries Staff 
i |} pension scheme Applications, stating age and 
| full details of experience and qualifications, to 
CAPACITY AVAILABLE | f h ya eer By gy a aay Breeden a 
0 oad, a » & < 

I IGHT Alloy Castings. Gravity, Sand, Pressure or the . ct ea . 

4 Strict Metallurgical and Radiological Control N mat ae ~ Transport we , Ag 
iff t Juction, re es. Cle A.1.D., | . ehicle Examiners e ivil Service 
ARB. Siough ye ee en ican } | AUTOMOBILE Commissioners invite applications for about 8 
Slough, Bucks. (Slough 23231) [4844 | | pensionable osts in various parts of England 

Scotland and Wales. Age at least 30 on Ist 


Too . 1 January, 1955 Candidates must be first-class 
SITUATIONS VACANT | INDUSTRY motor mechanics and have had good comprehen 
The engagement of persons answering these sive training. At least 3 years’ practical experience 
advertisements must be made through the local | beyond the apprenticeship stage with a reputable 
office of the Ministry of Labour and National firm of motor engineers or public authority, or 
Service, etc., if the applicant is a man aged equivalent experience in H.M. Forces essential 
18-64 or a woman aged 18-59 inclusive, unless Experience of construction and repair of chassis 
he or she or the employer is excepted from i and bodies of both goods and public service 
the provisions of The Notification of Vacancies | vehicles, and of driving such vehicles, desirable 
Order, 1952 Candidates must be capable of working without 
supervision and able to write clear and concise 
A RMSTRONG SIDDELEY MOTORS require \fication reports Detailed knowledge of the Highway 
é Senior Automobile Designers with experience Code necessary 
on automotive chassis and transmission design >t : YOSSESSION of Higher National Certificate 
Men capable of undertaking new design work on 7 ‘ " in Mechanical Engineering or evidence of 
their own without constant supervision are needed 1U | equivalent standard of technical education or 
hese positions offer excellent opportunities and a qualification an advantage. London salary scale 
scope for the right man. Consideration will be ‘ P , | £665-£780. Somewhat lower in the provinces 
given to younger men with suitable qualifications and for women. Prospects of promotion 
tor training for the above position. Salary offered - d b J, URTHER particulars and application forms 
will be in accordance with qualifications and , no from Civil Service Commission, Scientific 
experience. Apply in writing to Reference CS/1 “ rr Branch, 30, Old Burlington Street, London, W.1 
Personnel Manager, Armstrong Siddeley Motors j quoting No. $232/54. Completed applications 
Coventry [4908 e e c must be returned by 14th December, 1954. [4903 








THE Aston Martin and Lagonda Divisions of 
RMSTRONG Siddeley Motors, Coventry, I : . 
°° the David Brown Group of Companies have 
nese tool bn al anoyggae — R ba: Be mac! inists. vacancies for Automobile Designers and Senior 
Coesers Bik , ad experience o Design Draughtsmen. Apply, giving full details 
on vehicle design is required and men around ber : eee 4 . 
thirty years of ee with Higher National Cer = eee. Sees — a required, to 
uficate (or equivalent qualifications preferred. | wg C1 & REPETITION LTD. | ‘ngincenng) Lids Hanworth ‘Parks Feltham 
Salary in accordance with experience and quali o Wwe Bue ° Middlesex 8 om , [4904 
fications Reply in detail to Reference 
FPRJ /NEB.2, eiaiet Manager Armstrong POOL LANE . LANGLEY BIRMINGHAM WELL-KNOWN road transport journal 
Siddeley Motors, Coventry [4894 Telephone: Broadwell 1115 (4 lines) and 1757. (London) has vacancy for automobile 
engineer with aptitude for writing Road 
AN unusual opportunity of a really interesting " , . transport experience, including diesels, desirable 
nature with housing assistance if needed ere Journalistic experience an_ advantage Write 
A Cost Investigation Engineer .— immedi "Si, “ j-—_ Box 8921, c/o Automobile Engineer 
ately by progressive company in pleasant country Holdens I ARRY Ferguson Research Ltd require 
jistrict one hour West of London, making wide : 
oom ec of products using mechanical lod. 1. Automobile Design Draughtsmen for chassis 
% and engine ey work. Excellent salaries 
ij 


engines), electrical and hydraulic mechanisms and prospects Higher National Certificate and 
Duties would entail cost reduction of products . 8 r . ' 


yh hy ~ = Chief Draughtsman/ Draughteman, Fletchamstead Highway, Coventry, 
ro Fh pon By Ep mend HNC Asst. Chief Designer I ARRY Sen gegen Ltd require 
Beh a ea tt ei go Sige ts 
hie age qouiiienions, mantel single aon for interesting and important work and pan. Ia an appropriate ciety, with juadiona 
naa? = in Manchester District. Experienced ewes nes 





n hicle chassis Engineering sac wiliiaaia aide 
; ; : 8 B APPLICATIONS are invited for a Draughts 
ASSISTANT Research Engineer required by and/or Body Engineering. Duties man to be engaged on Machine Shop ang 
et hs yw Be ———- bein saad will entail co-ordination of work of Process Planning 
. 2 ae 4 4 4 < nee al Rh 4 ee » - = - 
with strain gauges, oncillographs, etc. Apply in medium sized Drawing Office I: SVE-NS Geen Gnd pensien scheme facilities 
writing, giving qualifications, experience and Qualifications preferably to H.N.C. LEASE apply in writing to the Secretarial 
- Jo " . — = od . ~ - 
own hy to: Personnel Manager, Box 7 Salary offered: £800 per Department, Commer Cars Limited, Biscot 
, c/o Automobile Engineer [4909 ’ 
annun upwards, according to Road, Luton [4901 
N gooey an ge a ] fee qualifications. - ~ 
. 4 ce vf < e riec ca ae ec ‘ > » -. 
is required to lead a team concerned with the BOX No. 8857. Cee _———- Ba —. 
development of control gear for automobile Students. By John Farrell (Published for the 
transmissions Ihe work is interesting and the = British a Boh Steelwork Association.) A 
prospects good for a man possessing the practical work covering every stage of operations 
necessary drive and initiative An engineering in this industry. Includes information on: the 
degree, together with an interest in electrical reading of constructional engineering drawings; 
equipment, is essential. A salary up to £1,000 the template shop; work of the plater in marking 
p.a. will be paid according to qualifications and off and assembly; rocesses of fabricating steel 
; 
experience Please reply, stating age qualifica work; inspection, checking and maintenance, etc 
tions and experience, to Personnel Manager, 15s. net from all booksellers. By st 15s. 6d 
Joseph Lucas (Electrical) Ltd., Gt. King Street, from The Publishing Dept., Dorset House, Stam 
Birmingham, quoting reference PM/D/39. [4899 ford Street, London ski 
s  ° , 3.e. 











N ECHANICAL or Electrical Engineer required MEK-ELEK Engineering Ltd GQERVICING Guide to British Motor Vehicles 
4 to serve as deputy to Proving Laboratory a Volume 1. Presents in a standardized form 
Manager This laboratory is responsible for 17 Western Road, Mitcham, Surrey. for easy reference, servicing and maintenance 
engineering proving of new products, and is well en information, data, sectional arrangement draw 
equipped with special test facilities and has a ings and diagrams on 52 post-war British cars, 
representative range of cars for road testing commercial vehicles and tractors, arranged by 
The work is extremely varied and most interest makes and fully indexed. Includes an illustrated 
ing in view of the wide range of problems to be giossary of terms used a a list of ponent 
dealt’ with The position provides excellent part names. A collection of useful and unusua 
opportunities for a young graduate engineer FOR SPARE PARTS Etc. conversion tables is given as an appendix. 63s 
possessing energy and initiative and who has net. By post 65s. Volume 2 covers many popular 
practical ore pensnee Please reply statin Walter H. Feltham & Son Ltd 1951-2 ey! models, = —— : ous 
age, qualifications and experience to Personne presented in the same style as in Volume 2s 
Manager, Joseph Lucas (Electrical) Limited, Imperial Works, Tower Bridge Road net from all booksellers. 43s. 6d. by post from 
Gt. King Street, Birmingham, quoting reference Telephone: HOP 1784. LONDON, S.E.1 The Publishing Dept., Dorset House, Stamford 
PM/D ts [4900 St., London, S.E.1 

















BRAND NEW BEARINGS /,900 TYPES & SIIES 


BRITAIN’S LARGEST & MOST COMPREHENSIVE STOCKS 
WE WILL SAVE YOU TIME & MONEY. A TRIAL ORDER WILL CONVINCE 


mei 3 RYE BEARINGS 073.972! FULHAM RAD. LONDON, S.W 
RENOWN 6174 (OKT 26 























Long and thick-walled Short and_ thin-walled 
Bushes are a waste of Carobronze Bushes save 


material and are more 


efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


YOU SAVE IN EVERY DIRECTION 
CAROBRONZE LIMITED 


School Road, Belmont Road, 
London, W.4. 


material. 





Regutered Trade Mark 


Phone: Chiswick 0245 Grams: Carobronce -Chisk, London 











WIRE Manager of AUTOMOBILE 


THREAD INSERTS a tae ee SERVICE ENGINEERS 


long-established Organization for an Ford Motor Company Ltd., of 


Engineer to head their Development and Dagenham, Essex, offer excellent 
Research team Applications are invited J 

from men of good presence, proven opportunities in expanding Service 
ability and good personality, who have Department. Engineers with good 
held responsible positions in this field all round automobile experience are 

rhe successful applicant will be 

responsible to the Executive Director required as instructors, technical 
and must have capacity for forward assistants and claims correspondents. 


i et es eae ee O.N.¢ a minimum qualification 
systematic improvement of existing pro ° oto é . 


ducts, as well as the introduction of Higher preferred. Pensionable posts. 
closely allied new lines offering good Salary in accordance with experience 


commercial possibilities The existing : , niv als . 
csanaiesmiinie cuman besteden enniateated and qualifications. Reply to Salaried 


forms of machinery, tools, and engineer Personnel Department, quoting 
ing components of high precision A reference RSP. 

background of experience of problems of 
transmission and machine tools would be 


S d strong recommendation but is not 
FOR NEW DESIGN absolutely necessary 
An essential quality for this position 


A N D SA LVAG ia is the ability to work well with others | AVELING-BARFORD, LTD. 


Clarity of thought and expression are ~ noche 

OSS MFG co 1938 LTD necessary, since reports will have a wide GRANTHAM 
CR . ° ( ) bd circulation, and it is expected that the require 
successful applicant will be called upon 


COMBE DOWN r BATH to contribute technical articles to profes DESIGNERS AND DRAUGHTSMEN 


sional journals, and to lecture before 

Tel.: COMBE DOWN 2355/6 institutions and associations connected For interesting work in connection with 

with the Engineering Industry | Contractors’ Plant and Earthmoving Equip 
Applications should give relevant par | ment 

ticulars of age, education, etc together Work is nature and requires 


fav , 
1” PAINT VARNISH OR SUDS BRUSHES with information in some detail concern sound mechanical experience Experience 
, 


ing initial training, academic or profes on heavy automotive transmissions or chassis 


sional qualifications, names of previous would be an advantage 

employers and _ responsibilities of the Salary in accordance with qualifications and 
—— = aa—_——— 1 . nom \ 
a meen posts held, and also present or last salary | experience Assistance given in taining 


. and the salary expected These applica satisfactory housing accommodation 

Good quality. Ex-Govt. surplus. NEW, in makers tions will be considered in _ strictest Apply in first instance to 
original boxes confidence by the Director responsible PERSONNEL MANAGER 
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Phone Bingley 2226 & 2351 
Grams Circlips Bingley 

Cyril Chelip't 
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Kock songe CIRCLIPS 





STRAIGHT CUTTING 
OILS 


The High Duty, 
General Purpose Oil 
used from Automatics 
to Broaches. 





Photo by Courtesy 4 
Kirkstall Forge Ltd. 
of ther “Bar 
Automatics.” 


at KIRKSTALL FORGE 


The use of SULFLOID ensures :— 
% Extreme Film Strength + Maximum Tool Life 
% Improved Tool Bite Superior Surface Finish 
%* No Swarf—Welding y& Minimum Cycle Time 4% Fewer Operations 


CHEMICAL CO. LTD. 
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Pressure 


Die Casting 
“Lightens” 


production 


problems 


FROM HEADLAMPS TO TAIL LIGHTS 


There are, on an average, 150 MAZAK pressure 
die cast components in the modern moter car. 

As production increases, manufacturers must turn 
to MAZAK to meet their demands WAZAK 
pressure die casting ensures accurate, high speed 
production in one piece with little or no 
machining required ——MAZAK is based on zinc 

of 99.99-+- °% purity and is the preferred metal for 


quality pressure die castings in modern motor cars 


MAZAIK 


HEADLAMP UNITS - TAIL LIGHT ASSEMBLIES 
RADIATOR GRILLES - DOOR HANDLES AND : . 

FITTINGS - CARBURETTORS - INSTRUMENT Be ST Re me 
PANELS: NAMEPLATES: MOTIFS: OVER-RIDERS ee 

SHOCK ABSORBERS AND MANY OTHER PARTS puree L, Qe171NG 
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irt to finish——specialised attention before, during and after fabrication. That is why 


YOU GET MORE THAN A CASTING FROM << elAN AL 
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BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


BIRMID WORKS SMETHWICK 40 BIRMINGHAM 








